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THE WEEK IN IRON CIRCLES. 





Not for years has speculation been at such a low ebb 
as at present. It need hardly be said that the 
situation is, in consequence, fraught with great promise for legitimate 
business, Several meetings of interest to the trade have occurred 
during the week. The manufacturers of wire rods and nails met at 
Pittsurgh, but failed to ‘get together.”” The wire nail industry isin fair 
condition, stocks being low and building prospects good. The 
structural iron manufacturers also met at Pittsburgh and compared 
notes, which were generally favorable as to the outlook. Our reports 
from leading trade centers of the Central West will be found below: 
Carload business is still the order of the day at Chicago. The 
demand is mostly for softeners and that in small lots. Further cases 
of resales of iron by consumers are reported. Beyond this, no iron 
is reported as being offered, except direct from the furnaces. The 
talk of building new furnaces, or starting old ones hereand there, ren- 
ders buyerstimid. There isnot much forcing of sales, but a disposition 
on all sides to wait a little, and let the situation adjust itself. Unmis- 
takable dullness has ruled the past week at Cincinnati. Consumers 
believe that the tendency of the market isin their favor, and place 
no orders except for small lots to supply immediate needs. 
The last week in February showed some good transactions in Lake 
Superior charcoal iron, report Wm. F. Jarvis & Co., of Detroit. A 
number of round lots, aggregating several thousand tons, were 
placed at ruling rates, for delivery both prior to and after the 
opening of navigation. While some firmness was seen for this 
grade of metal, by the known refusal of an offer at a cut of 
$1 per ton under ruling rates, and while a state of activity can be 
reported among the charcoal iron men, with equal truth may it be 
said that the trarsactions for foundry grades of metal have been 
almost absolutely nothing. It would seem asif the next three weeks 
would tell the tale, and that upon the result of pressure to buy or sell, 
the market will be more definitely settled one way or the other. 
The Louisville market has been very quiet during the past week. 
Trade has been confined mostly to quantities in carloads up to 200 
and 300 ton lots. Buyers are still unwilling to buy ahead at the 
prices at which some of the furnaces are holding, and the result is 
that most of the trading has been in grades not controlled by the 
agreed prices. Some purchases of round quantities that have been 
contemplated by buyers have been abandoned, they believing they 
can do better by waiting. Quietness continues to characterize the St. 
Louis market, although the situation is stronger than a month ago. 
Orders are mostly for carload lots, but their increasing number point 
to a gradual depletion of stocks in consumers’ hands, and a probable 
augmentation of business during March. Southern furnaces and 
Manufacturers of Ohio softeners are, with one or two exceptions, 
demanding full prices and refusing any sort of concessions. 
The dullness noted in last report from Pittsburgh is still the prevail- 
Ing condition of the market, and prices are even weaker than at that 
time, especially in Bessemer iron. While every one seems hopeful 
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of better times not far ahead, it is hardly to be expected that much 
business will be done until buyers are convinced that the downward 
movement has spent its force. Although little activity shows as yet 
at Buffalo, there is still an undercurrent of inquiry. Some furnaces 
show a disposition to sell at cut prices. 

A humorous item has been going the rounds that the 
Bethlehem Iron Company, of Pennsylvania, has decided 
not to purchase any Lake Superior ore this season, and that the min- 
ing interests of the lake regions are greatly disturbed thereat. It 
will be news indeed to the local ore dealers to learn that Lake Supe- 
rior Bessemer ore has hitherto found its way to the Bethlehem works; 
or if it did, that it was more than a mouthful, soto speak. At dny rate, 
the Pennsylvania manufacturers of steel are reported as threaten- 
ing to get their supply of ore from Cuba and other foreign fields. 
There is reason to doubt such assertions. ‘The only ones to get any 
Cuban ore are the stockholders in Major Bent’s enterprise, while all 
of the Spanish output, certainly the best grade of ore, has long been 
soldin England, at an advance over 1889 prices of from $2 to $3 a 
ton. The fact is that the Pennsylvania steel makers are in no posi- 
tion to choose very much. They will either have to buy Lake Supe- 
rior Bessemer ores, providing there are some unsold, at whatever the 
holders may ask, or else they will have to come into this market 
and buy their Bessemer pig outright. There is very little doing in 
the ore market, but the shipping interests are all the more active, as 
an early opening of navigation is expected. The reported sale of 
the Jackson mine is pronounced a myth by the owners, the Cleve- 
land Rolling Mill Company, and the syndicate of Eastern bankers, 
represented in the West by Mr. Ferdinand Schlesinger, has made no 
additions as yet to its investments. Mr. Schlesinger was in town 
this week, and when approached upon the subject, said: ‘ You see, 
this buying up of mines has become such a regular habit with me 
that I buy at least one every morning before breakfast, with some- 
times a railway or a line of steamers for a change.”’ 

After all is considered, and when account is taken of 
the peculiar features which characterize the pig iron 
trade of the Central West at this time, it may be said that the out- 
look is better, certainly, for mill iron, if for none other. And yet, 
there ought to be no room for complaint in any line, even if the 
present quotations are not productive of as large profits as the sharp 
advance last October seemed to justify. The average price of pig 
iron is from four to five dollars a ton better to-day than it was nine 
months ago, so that the profit margin cannot be argued away. Then, 
the sharp advance above alluded to gave rise to an upward move- 
ment that was not borne out by acorresponding increase in the 
demand, and the result was that the signs of a decline were apparent 
even before the furnaces had an opportunity to fill up on high-priced 
orders. Now that a good many of these orders have been filled, 
there is a natural hesitancy on the part of the larger consumers to 
involve themselves in any considerable purchases without the moral 
assurance that they are buying at bottom prices and ina strong 
market. That this isthe time to buy seems to be attested by the 
activity of the past week, as well as by the fact that the furnace 
interests, as a rule, seem determined to make no further concessions. 
Prices are very steady, ranging from $19.25 to $19.50 cash at valley 
furnaces for foundry, while mill iron is strong at $17.50. 

Bar iron still seems to suffer, and is offered in round 
lots at $1.80 at the mill. For some rezson, yet to be 
explained, the bar iron market did not experience anything like a 
corresponding advance when raw material went up, but continued to 
sell at about the same price, even when old American rails were held 
at $28 aton. A great many orders are being received for structural 
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Pig Iron. 
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‘shapes, which are held at the full combination rate. 


As far as can be learned from the effect upon the 
market of the prize puzzle issued by the nail mills by 
way of acard rate, cut nails are worth $2.25 at the mill in car lots, 
and $2.35 for smaller quantities. Gas pipe is very strong, the dis- 
counts shrinking all the time. 
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CAST VS. WROUGHT PIPE AGAIN. 

It is certainly a remarkable fact that, while there are in the 
Pittsburgh district seven wrought-iron pipe works, four of which 
have an aggregate annual capacity of 365,000 tons, there is only one 
concern in that district for the manufacture of cast-iron pipe, with 
an annual capacity of from 15,000 to 18,000 tons. There are, it is 
true, ten cast-iron pipe foundries in Pennsylvania, but they are, with 
the exception stated, all east of the Pittsburgh district. The total 
number of wrought-iron and cast-iron pipe works in the United 


States, respectively, is as follows: 
Wrought-iron. Annual Capacity.* Cast-iron. 


PERSSOCMUBCURD.. ciscescscccsessecsecesees I 9,000 
PI i iarcnsenconcccecasscccataccaseosnies 2 37,000 








~ 
a] 
2 
rs] 
n 
2s 
m4 
> 
a=) 
-o. 





, J eee me 
TIE cccocapnincivecreees peviqpedendnis 
IMEI kenccsncvsnesstecucatersossotcscessers -. . <p fiiadiaaed 
Kentucky... “ 

Tennessee... 





NR coca vnpicia soccdpntsenvbauamnsenss’s 
Wisconsin.. = 
Missouri...... : s -—.. \ Reapoeees 
Colorado..... ‘a 
OPOGON ......cccccrccssercccsecscesssscccscres oe —“‘i*‘t*C gw 





Bl : 3 
a eee ee 
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*So far as reported 


The remarkable growth of the wrought-iron pipe industry in 
Pennsylvania is undoubtedly due to the natural gas interest and the 
general belief in that region that nothing but wrought pipe will do 
for conveying that subtle and dangerous fuel from the wells to the 
consumers. Of late, however, the manufacturers of cast-iron have 
been making a strong fight for recognition, and the fact was chron- 
icled at the time in these columns that, in August last, an Ohio cast- 
pipe company carried off 60 per cent. of the contract for the 
Columbus (O.) natural gas system. Though defeated, the Pittsburgh 
manufacturers were not dismayed, however, and now they point 
exultingly to a number of fragments of cast-iron pipe recovered 
from the recent Columbus explosion, showing, as alleged, that the 
defective cast-iron pipe varied all the way from one-fourth to three- 
fourths of an inch in thickness. On the other hand, a manufacturer 
of cast-iron pipe at Scottdale, Pa., defending, in the Pittsburgh 
Dispatch, the use of cast pipe for natural gas purposes, says: 

It is not true that cast-iron pipes lack uniformity in thickness. With 
skilled superintendents and workmen, modern appliances and improved 
methods, variations in thickness are of infrequent occurrence. By the old 
process, which was abandoned years ago, the pipes were made horizontally, 
and then the material would sag in places and they would not be uniform. 
Now the pipes are manufactured in a verticle position, and they could not be 
made any truer. They are carefully gauged and tested, and all that are not 
uniform are rejected. The city authorities will not allow wrought-iron pipes 
to be laid for gas or water except in some cases. Another strong point in 
favor of cast-iron pipes is that they are made an inch thick, while the wrought 
pipe are only a fourth of an inch. The pipes run through such a variety of 
soils and come in contact with so many acids in a city that oxidization sets in 
at once, and the thinnest pipe is eaten up the quickest. For this reason the 
city officials prefer cast-iron pipe for water and gas. 

To this should be added the Disfatch’s statement that ‘there 
is some cast-iron pipe used in the city (Pittsburgh), and it has given 
general satisfaction, with but few exceptions.” 





THE QUALITY OF SOUTHERN IRON. 

There are two aspects to the recent shipment of Sheffield, Ala., 
pig iron to Pittsburgh: first, the quality of the iron, and secondly, 
the possible effect upon the Pittsburgh iron industry. Concerning 
the latter phase, the American Manufacturer says: 


The facts regarding this shipment seem to be that it is an experiment of 
Capt. Sam. Brown, one of the large coal producers of the Monongahela river, 
who has a large number of steam boats and barges plying on the Ohio. The 
idea occurred to him, as he had a fleet of barges at Cairo, to bring a cargo of 
pig iron in them from Sheffield to Wheeling and Pittsburgh. The shipment, 
instead of being 5,000 tons is 4,200, and instead of it all being consigned to 
Pittsburgh, 1,100 tons of it are to go to Wheeling and vicinity, leaving the 
shipment to Pittsburgh 3,100 tons. We are of the opinion that this shipment 
of pig iron to Pittsburgh, even if itis an eminently successful one, will have 
little influence upon the Pittsburgh furnaces. This iron, at best, is a foundry 
iron, for which there is comparatively a small demand at Pittsburgh, the chief 
consumption of pig iron in this city being Bessemer and forge irons. These 
Southern irons are illy adapted to the making of merchant iron, and not at all 
suitable for the making of steel. Pittsburgh not only consumes the entire 
make of its own furnaces, which in 1889 was in the neighborhood of one and a 
quarter million tons, but it purchases from other sections probably three- 
quarters of a million tons more. Comparatively little of this is foundry iron, 

As to the quality of the iron shipped, the Pittsburgh Dispatch 
prints a communication from the sales agents, giving the results of 
tests by the Ohio Falls Iron Works, of New Albany, Ind., of the 
same brand of iron. From these it appears the New Albany works 








to be used for the Kansas City, Ft. Scott and Memphis Railroad, in 
which the iron was required to stand a tensile strength of 50,000 
pounds to the square inch, and an elongation of 20 per cent. ina 
two-inch secticn. A number of samples from the bars as they were 
made were sent to Chicago to be tested, from time to time, and all 
stood the required test. In some cases, the bars were reported as 
standing a tensile strength of over 56,000 pounds. One piece of iron 
eight inches wide and one inch thick of the iron for this order was 
sent to Pittsburgh, Pa., to be tested. The report of the test 
to the company here was: Elastic limit, 30,410 pounds; tensile 
strength 51,650 pounds ; elongation in two inches, 25 per cent.; reduc- 
tion of area, 21.60 per cent.; fracture fibrous with five per cent. crys- 
tals. With the above results, little can betruthfully said against 
this quality of Southern iron, and if Southern iron-masters succeed 
in maintaining this high standard, they will, no doubt, find their 
area of operations rapidly extending. 





CONCERNING THE IRON ORE CENTER. 

Our Northwestern contemporaries still find interest in discuss- 
ing the possibility of transferring the iron ore center from Cleveland 
to Milwaukee. Says the Milwaukee Sentine/ of March 3d: 

The Cleveland /ron Trade Review, referring to the Sentinel’s statement 
regarding the indications that Milwaukee will eventually supplant that city as 
the principal iron market of the country, says that there is a powerful factor 
that will keep the sales system right where it is. It says: ‘“ This is the 
natural market for Lake Superior ore, even though Milwaukee owned one-half 
of all the mining stocks. Half a dozen of the largest mines sell their ore 
direct to the consumer at present, to the exclusion of commissions, and they 
are located in Cleveland. Even were there a remote possibility of moving the 
sales offices to Milwaukee, there would still have to be a local agent in Cleve. 
land for each mine, paying freights and looking after the details of dockage, 
charters, railway forwarding and for a dozen other purposes. The Milwaukee 
banks are said to be primarily engaged in preaching the new gospel. Whether 
or not they will succeed will transpire somewhere along in the twentieth cent. 
ury.” The Review overlooks the fact that all of the Gogebic mines of any import- 
ance are controlled by Milwaukee railroad interests, that a good deal of ore is 
now being sent to Milwaukee, and this city, in the way of cheap transportation 
and other facilities, offers unusual inducements for the establishment of foun- 
dries and rolling mills. Why couldn’t the army of Ohio ore agents, if they are 
needed, move to Milwaukee, where they could do business direct with the 
owners of the mines’ Comparatively few men would then be needed in Cleve- 
land to look after dockage, details, charters, etc., and it is certainly the opinion 
of some of the oldest mining men that the change which Zhe Jron Trade 
Review tries to ridicule will surely take place. 


And the Florence (Wis.) Mining News, quoting a recent editorial 
paragraph in these columns on the subject says: 

The “ movement” in favor of Milwaukee seems to bother Cleveland folks 
to a marked degree; indeed the Clevelanders, through their able mouth-piece, 
the Review, appears to consider the proposed scheme worthy of their very 
“serious consideration.” There is no use talking, the concentrating of the 
sales of the Lake Superior product at Milwaukee would be greatly to the 
advantage of mine-owners, although it might probably prove ruinous to the 
Ohio ore agents, unless they remove to the Cream City. 

The Lake Superior mine-owners are likely to accommodate them- 
selves to the convenience of their customers. As long as 80 per cent. 
of the product of the Lake Superior mines is sold for lower lake 
delivery, it is not probable that any change from the present arrange- 
ment will be made. And, by the way, has the Sentinel heard 
of the prospective removal to Cleveland of Milwaukee’s largest mine- 
owner? 





A BOOM FOR ICE-MAKING MACHINERY. 

The “ill wind,’ which in this case has contained so much 
caloric as to render the ice cropa failure, has certainly ‘‘ blown good” 
to the manufacturers of ice-making machinery. Heavy users of ice 
are confronted with the alternative of purchasing their supplies in 
Canada or from other points, or of making their own product. A 
member of a business firm that consumes, on an average, during the 
Summer, eight tons ot ice per day, remarked to the writer recently 
that he had decided to put in a refrigerating plant at a cost of 
$15,000, considering it cheaper than to pay present market prices for 
ice. ‘The general manufacture of ice in the North will be a novelty, 
though in Southern cities it is carried on extensively, even as far 
north as Wilmington, Delaware. The capacity of a machine is get 
erally quoted in reference to its ability as a refrigerator, and one of 
100-ton refrigerating capacity will turn out from sixty-five to seventy 
tons of ice in twenty-four hours, while a 125-ton machine will make 
about eighty tons of ice. In spite of the cost of a plant of this chat 
acter, which would be from $75,000 to $100,000 for a 125-ton machine, 
it is claimed that the ice can be made for about one dollar a ton at 
the works, and without any handling. In New Orleans, where ice 
has been manufactured for some time, it is sold to the dealers at five 





have just completed a contract with a firm in Missouri for a bar iron 


dollarsaton. The Robert Portner Brewing Company, at Alexandris, 
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Va., have been making their own ice, and they claim that they can 
make it for seventy-five centsa ton; but they have the engineer 
already employed and several other advantages which are not taken 
into account in figuring up the cost. Natural ice was last year 
retailed at forty cents a hundred, when taken in fifty-pound lots, 
which brought it up to eight dollars a ton. 

Of course, much can be said in favor of the advantages which 
the manufactured product possesses over the natural ice, viz.: the uni- 
form size and shape of the blocks, greater purity, greater hardness 
and freedom from ice monopolies; but we will leave that to the 
manufacturers themselves to set forth. In the meantime, the ice 
companies might study the present situation with profit and save 
themselves future trouble by keeping within bounds in the matter of 
this season’s prices. 


“ONE OF THE WORST FEATURES OF THE ENGLISH IRON TRADE.” 

It grieves us to be compelled again to cite our speculative friends 
of the St. Louis Age of Stee/, the Chattanooga 7vadesman, and the 
New York Metal Exchange to high foreign authority in opposition 
to the scheme of gambling in pig iron warrants. We quoteas follows 
from Bradsircet’s, which certainly cannot be charged with hostility 
to the new movement : 

The rampant speculation in pig iron warrants is the cause of great con- 
cern to London /ron. It calls it a “ pernicious system,” and notes the fact that 
“the Americans are certainly dead against it.” In Germany trade opinion, as 
voiced by the Ao/nische Zeitung, is opposed to the introduction of the “Eng- 
lish system of gambling.” London /rom is of the opinion that recent events 
in the course of speculation will deter other nations from embarking in the 
speculation, and says: ‘‘We cannot but approve the reported intention of 
makers in the North to damp down furnaces, in order to put a check on the 
speculation going on, one of the worst features of the English iron trade.” 

No more influential journals in their respective countries could 
be quoted than those named above. They are recognized, the world 
over, as safe, cautious and conservative exponents of the iron and 
steel industries. It appears, therefore, that there are others who are, 
to use the phrase or the Age of Stee/, “ frightened at the idea of spec- 
ulation” in pig iron, but are not afraid to call it by its right name. 
Moreover, the objections quoted are based, not upon theory, but upon 
actual observation of the evil effects of this ‘“ pernicious system.” 
We shall now expect to have the London and Cologne papers taken 
to task for raising ‘‘sentimental’’ objections to a scheme which, to 
the eyes of our two contemporaries, appears so beneficent in its 
effect upon the iron trade. 








POSSIBILITIES OF THE TINNED PLATE INDUSTRY. 





Mr. W. C. Cronemeyer, Secretary of the American Tinned Plate Associa- 
tion, writes the following interesting statistical letter to the Home Market 
Bulletin, of Boston, Mass., relative to the number of men that would be given 
employment in thiscountry if proper protection was given on tin-plate, so as 
to stimulate that industry. 

For producing the sheet plate and taggers iron and tin plates, terne plates 
and taggers tin mentioned in your inquiry and valued in toto at $21,669,669— 
I estimate that the labor of 38.050 men aud 1,750 women, for one year, would 
have been required. The estimate is based on the following figures : 








Persons required 
to produce such 
material in 


Material required to produce the 350,000 tons tin-p'‘ate, of terne plate, 
taggers tin and taggers iron, represented in the above value. 












one year. 

2,000,c00 tons of coke and coal 2,000 men. 
1,000,0.0 tons Of {rOM OFE..........ccscccesseeeees 1,200 ‘ 
450,000 TOR OF TEP FIOM co snessnssesesnescssscvecsenes 4,500 ‘ 
15,coo tons of Dakota block tin 5,000 ** 

Os ORAM aR ese ak guna p auuuevackany Conde RADREAGNAIUG 300 ‘ 

6,500 tons of tallow or palm oil... 7° 
20,000 tons of suphuric acid......... 750 “* 
30,000,000 feet of box lumber.......... eossee 600 “ 

To turn pig iron into fine sheet iron, 50 men to every 1,000 ton 17,500 





., to every 1,000 tons, 
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1,750 women 
To every 1,000 tons, 7 men 
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© keep machinery in repair, and produce packing, lubricating oils and 
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Railroad carriage to transport these materials from place to place.............+ 1,000 
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These men so employed will, in turn, again give employment to about 
300 preachers, 2,000 teachers, 300 lawyers, 1,000 farmers, 300 physicians, 300 
butchers, 300 grocers, 300 shoemakers, 300 tailors and dressmakers, 300 car- 
penters, 300 masons, 2,000 State, county and municipal employes, making a 
total of 8,000, 

The above 48,000 people, thus employed, will provide a livelihood for 
about 240,000 people, and these 240,000 people thus employed, being 4-10 per 
cent. of the present population of the United States, will increase the general 
consumption of all commodities by about 4-10 per cent. I have not at hand 
the statistics showing the total value of these, but estimate them at $1,200,- 
000,000, at least, and then this consumption would be increased by $4,800,000, 
and in the production of these a large number of people will again find 
employment. Other diversied industries would be created as side issues of 
this one, and the industry once established would move along like an ava- 
lanche, or like compound interest, and in a few years it will have been the 
means of giving employment to a population which, brought together, would 
fill a very large city, 


RECENT ADVANCES IN ALUMINUM PRODUCTION. 





Henry George, Jr., writes thus interestingly from Washington to his paper 
The Standard, of New York: 

A small body of between fifty and one hundred men have been holding 
meetings in a small hall in the Arlington hotel during the past week and 
deliberating over matters of most importance to civilization and the human 
race. They constituted the American Institute of Mining Engineers. Of the 
matters under consideration, perhaps the one of most general interest related 
to the wonderful metal aluminum. Aside frum college professors and mere 
experimentalists, there were present, men whose great interest in metal 
is to make it of use to them in their business persuites. Alfred E. Hunt, 
President of the Pittsburgh Commercial Company, which through a new elec- 
trical process has greatly reduced the cost of producing the metal, and is 
prepared to supply itin large quantities, read a paper on “the properties of 
commercially pure aluminum.” Professor Eggleston, of Columbia college, 
gave the result of some experiments he had made, and Prof. Wm. P. Blake and 
several other scientists made statements as to the properties and uses of the 
metal. Stripping the subject of technicalities, it appears that aluminum, 
which is as strong as iron, and the best of it is as strong as steel, is only one- 
third as heavy asiron. It has a bright silver color and is susceptible of high 
polish. It is non-corrodible, is both malleable and ductile to a high degree 
and is almost as good aconductor of electricity as copper. It readily unites 
with other metals and as an alloy it reduces the melting point of steel, a very 
important thing, and frees both iron and steel castings from from the bubbles 
or “blows.” Silver ard copper it hardens. Aluminum’s chief use just now 
is in beihg mixed with bronze, producing what is known as aluminum-bronze, 
used in the highest grades of the arts. Among the exhibits of the metal 
before the institute were rolls of ribbon-like foil, some of itso thin that it 
could be blown away with a breath. Then there were all sorts of ingots and 
castings ; cup and boxes drawn out of flat pieces ; tubs, coils, medalions, pots, 
sauceépans and frying pans. With regard to the latter Professor Eggleston said 
that while recently making an investigation for the New York board of health 
he had made some experiments with aluminum cooking utensils and found 
that they were not attacked by organic acids, thus making imposible that 
slow but deadly process of lead or other metal poisoning known under that 
vague and general name of “malaria.” As vinegar isan organic acid the 
danger of using ordinary metal utensils is obvious. 

Though present in all clay deposits, the difficulty of extracting it has 
hitherto made aluminum acommercially dear metal. Itis not sucha long 
time ago since its price exceeded that of silver, which is $12 a pound. Dis- 
covery after discovery simplifying, the process of production, has steadily 
brought the price down, until now aluminum is sold for about the same as 
nickel. The are perhaps a thousand men busy in their laboratories in 
various parts of the world seeking for some process by which to make the 
metal cheap and abundant. When they shall have found it, who can calculate 
the change there will be in the construction of railroads and steamships, the 
building of houses and bridges, and the making of thousands of things where 
iron and steel are now used? Take the bicycle, for instance. An average 
“safety” machine weighs between fifty and fifty-five pounds, and the very 
lightest machine, thirty pounds. Imagine machines of the same strength 
that shall weigh but eighteen and ten pounds respectively! But more impor- 
tant than all these, aluminum seems to have brought aerial navigation a long 
stride nearer, and who shall say how soon in this aluminum-electrical-single 
tax age we shall be sailing the air in ships. 





Prospective Railway Extension. 

The Engineering News, New York, referring to a prospective railway con- 
struction map, says that it shows that the work of railway extension during 
the coming season promises more activity than any season since 1887. In the 
United States there are 5,038 miles in process of construction, 7,041 miles sur- 
veyed and 2,831 miles projected, making a total of 14,910 miles. In Canada, 
the figures are: construction, 914; surveys, 438; projected, 766; total, 2,118, 
It is shown that the principal enterprises now under way are in the South and 
Southwest, on the coal roads of Pennsylvania and Ohio and in Montana and 
Washington. Pennsylvania leads, with a prospective mileage of 900; New 
York, Ohio, North Carolina and Tennessee, between 700 and 800, and Texas, 
Alabama and Washington, between 600 and 700 miles. Virginia and West Vir- 
ginia show each over 500 miles, a large portion of which are certain of com- 
pletion. Maine, Florida, Missouri, Nebraska and Wyoming show between 400 
and 500 miles, while Michigan, Indiana, South Carolina, Kentucky, Utah, 
Oregon and Montana show each over 300 miles. 





THREE very timely and important subjects are treated in the March Cen 
iury by specialists. The first is the subject of Municipal Government, Dr. 
Albert Shawedescribing the workings of the local government of Glasgow, one 
of the world’s model cities in this respect. The subject of Irrigation is treated 
in the first of a series of three articles by Professor Powell, the Director of the 
United States Geological Survey. This paper is entitled “ The Irrigable Lands 
of the Arid Region” The third great subject is discussed in a paper by Pro- 
fessor Fisher on ‘“ The Nature and Method of Revelation’—the concluding 
one in his very timely series. The same number of the Cen/ury has editorials 
on “Municipal Government,” “Our Sins Against France” and University 
Extension.” This number is also notable for the beginning of the most 
authentic and original account yet published of the “ Prehistoric Remains in 
the Ohio Valley.” Inthe next number of the Cen/ury, Professor Putnam will 
describe the famous “ Serpent Mound,” the present paper being an introduc- 
tion to the April article. 





HERR Krupp, of Essen, was taxed last year on an income of £279,000, 








while in 1888 his income was estimated at £219,000, 
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BRIGHT THOUGTS OF LEADING ENGINEERS. 





Our enterprising contemporary, Modern Light and Heat, publishes some 
of the bright sayings at the recent electrical convention, from which we select 
the following: 

No one furnace is best for all fuels, and rarely for more than one.—[George 
H. Babcock. 

It pays to have men of brains as well as brawn and muscle even for firing 
fuel and watching water.—[George H. Babcock. 

It is to the furnace we must look largely for the ability to meet the sudden 
fluctuations in demand for steam.—[George H. Babcock. 

It is well to understand that there is no such thing as “burning smoke,” 
but furnaces can be made to produce a minimum quantity.—[George 4. 
Babcock. 

No more inviting field is offered for either investigating capital or good 
engineering than a central station for lighting, power and railway work.—[C. 
J. Field. 

Ithink there is infinitely more danger in the electric lighting stations 
from the boilers, engines and heating apparatus, than from the electric light- 
ing wires.—[T. Carpenter Smith. 

Some engineers, trained to the sound of their engine, will notice a very 
slight difference in the working of any part by the change or sound, even 
when they are engaged in other work and apparently not listening to any 
noise.—[F. E. Sickles. 

We use coal which costs us a dollar a ton more than some others we could 
get, and count it the cheapest, because the item of hauling away the ashes 
with us is very heavy.—[T. Carpenter Smith. 

Set down all claims to the evaporation of over twelve pounds water 
per pound of combustible (unless it be oil, gas or hydrogen) under any con- 
ditions, as made ignorantly or with an intention to deceive.—[George H. 
Babcock. 

I believe it is possible, with care, to operate a storage battery on grades 
not exceeding, say, four per cent., and with limited speed and daily mileage, at 
an expense about equal to that of horses, or a little less—[Frank J. Sprague. 

The insurance inspector who steps into a building, and is competent to 
inspect everything in it, except electric wires, should make himself competent 
to inspect that risk, and accept or reject it for cause.—[Marsden J. Perry. 

To-day there are no less than 15,000 motors in use, applied to not less than 
200 different industries, and an industrial revolution is taking place equaling, 
if not surpassing, in importance that attending the introduction of the steam 
engine, and marvelous in the rapidity of its growth —[Frank J. Sprague. 

I think that a large source of economy will be found in central stations by 
putting in a forced draft apparatus, more than increasing the boiler capacity. 
I know there is strong prejudice against forcing boilers, on the score of 
danger from it, but I do not think that any electric light station should be run 

by any man that cannot be trusted to force a boiler without endangering it. 
—[{T. Carpenter Smith. 

When we consider that, in constant running, a boiler, tospeak figuratively, 
eats its head off every three or four months, it is plain that a reasonable addi- 
tional cost for an economical boiler is a first rate business investment. In 
other words, a boiler which would save ten per cent. of the coal, would pay 
thirty to forty per cent. on its cost, annually, and would be cheap at a round 
price, as against another as a gift.—[George H. Babcock. 

The watchwords of the future are certainly economy of fuel and perfect 
insulation, and while there may be improvements in designs for apparatus, and 
in methods and means of distribution, and while we still hope for the direct 
conversion of the energy of coal, the advance of the immediate future should 
be in the direction of economizing present waste, rather than in the discovery 
of new facts or principles.—[E. R. Weeks. 

As illustrating the progress of electric railways, I may state that there are 
about 130 towns in the United States with one or more electric railways in 
operation, construction or under contract. and that these roads comprise 
about 1,500 miles of track, equipped with about 1,700 motor cars, requiring 
3,0co motors of an aggregate capacity of 45,000 horse-power, and steam and 
electrical generators of 25,000 horse-power. The roads in operation are making 
about 100,000 miles per day, and within three months the mileage will be 
doubled.—[Frank J. Sprague. 





TWO NEW INDUSTRIAL TOWNS BORN. 





The aphorism that “ Rome was not built in a day,” was well enough in its 
time, but it hardly applies to these times, when it taxes a wide-Awake observer 
of current events to keep track of the new towns that are springing up in 
various parts of the country. The past week witnessed the birth of two very 
promising embryo cities—one in Tennessee, the other in Pennsylvania. The 
new town of Harriman, Tenn., is named after a famous ex-Governor of that 
State, and has been laid out by the East Tennessee Land Co., of which Gen. 
Clinton B. Fisk, of New York, is president, and Mr. A. A. Hopkins, 96 Broad- 
way, New York, secretary. On the Board of Directors is the widely-known 
and very successful oatmeal’manufacturer, Ferdinand Schumacher, of Akron. 
At the sale of town lots, on Tuesday, February 26, from 4,000 to 5,000 persons 
were present, nearly all of them investors. Some 600 lots, in all, were 
disposed of, aggregating about $600,0c0, many of the buyers being men of 
wealth from almost every State in the Union. Dakota and Colorado, Missouri, 
Ohio, Indiana and Illinois, New York, Pennsylvania and Massachusetts were 
especially well represented. The “City of Harriman” consists to-day of some 


to 40x80, used for real estate offices, groceries, sleeping rooms, with cots, and 
several well regulated, cleanly and well-kept boarding-houses. Besides these, 
several permanent storerooms, a hotel and some ten or fifteen comfortable 
frame dwelling houses are up and almost ready for occupancy. The East 
Tennessee, Virginia & Georgia railroad passes through the northern part of 
the city, which is also located three-fourths of a mile from the junction of 
this and the Queen & Crescent Railroad. The present city plat embraces 
some 600 acres of beautifully located, hilly lands, surrounded by the Walden 
Ridge mountains, varying from 200 to 1,000 feet in height, at the foot of 
which the Emery river forms almost a circles, two-thirds of the way around 
Harriman. The directors of the land company have entered upon a liberal 
policy regarding the new town, having voted a large sum for electric lighting, - 
street-grading, etc., and it is proposed to build blast furnaces and work the 
company’s mines to their fullest capacity. 

The new Pennsylvania town rejoices in the euphonic name of Charleroi, 
and is located on the Monongahela River, 40 miles from Pittsburgh. It was 
formally opened to investors on Tuesday, March 4, when out of 1,025 lots, 360 
were sold, the proceeds netting $155,000. The first great industry of the 
town will be the most extensive plate glass works in the United States, which 
will begin operations November 1, giving employment to 1,000 men. The fac- 
tory when complete will be 969 feet long, and will have roo pots. Mr.M. J. 
Alexander is the manager of the land company, and Dr. A. F. Chandler is 
secretary and treasurer. Mr. W. D. Hartupee is the engineer who has charge 
of the erection of the plate glass works. 





lron Exports of Germany. 

In an article on this subject, the Zisen Zeitung arrives at very unfavorable 
conclusions. The journal in question remarks: The retrospect is more 
deplorable than it has ever been before, even in the very worst years. Month 
by month our trade balance has become worse, and the picture offered by the 
month of December may almost be described as a complete collapse of all 
economical conditions, as far as the iron industry is concerned. The imports 
are more than three times as great as in December of the previous year, 
which is naturally to be attributed in the front rank to the heavy importation 
of pig iron. The exports were only two-thirds those of December, 1888. These 
figures are certainly of grave significance. For the first time for many years 
the imports exceed the exports. Turning to the various items, the export of 
bar iron, which, in former years, fluctuated between 13,000 and 15,000 tons, 
sunk to 10,640 tons. This, however, was no great misfortune, as bar iron was 
rather scarce in the inland market. Wire and wire nails indicate a gloomy 
state ofthings. The export of wire during the year fell 40,000 tons, or over 20 
percent. It will, perhaps, be difficult to reconquer the ground lost. The 
decline in wire nails amounted for the whole year to only 2,400, the falling-off 
taking place exclusively in December. As long as pig iron and rolled iron is 
scarce in Germany, the decline in the export of those materials cannot be 
regarded as particularly disquieting. But the time seems to be drawing near 
with giant strides when the lost exports will be deeply dep!ored —[Kuhlow's 
German Trade Review. 





A Big Smelting Trust. 

The big smelting organizations of the United States have formed a trust, 
with a capital of $25,000,000. All but five of the smelting and refining com- 
panies in the United States are reported to be in the combine, among them 
being the Pennsylvania Lead Co., of Mansfield, Pa.; Belback & Co., of 
Newark, N.J., and the Philadelphia Smelting & Refining Co., of Pueblo, Col. 
Of the capital stock of $25,000,000, $15,000,000 is to be common stock, and the 
remaining $10,000,000 preferred stock. The common stock is to be used for 
the purpose of payment of the fixed properties that go into the new organiza- 
tion, and the preferred stock for the purchase of ore and such personal 
property as it may be necessary to have. The preferred stock is to bear seven 
per cent. interest, and to be redeemable in eight, ten, twelve or twenty years. 
It was arranged that the actual formation of the company would not take 
place until three-quarters of the preferred stock has been subscribed, and that 
the final articles of incorporation will be filed in the several States and Terri- 
tories within a short time. The chief object of the smelters, it is said, is to 
place their interests beyond the absolute control of the Lead Trust. 





Incrustation of Steam Boilers. 

Colonel Potto, an Italian engineer, recently made some interesting experi- 
ments, respecting the employment of sugar as an agent to obviate the incrus- 
tation of steam boilers. The experiments were made in a boiler of 20 horse- 
power, and containing 126 tubes, and the S¢. James’s Gazette learns that the 
results proved highly satisfactory. Two kilos. of sugar were introduced into 
the boiler every week. Formerly the same boiler used to become incrusted 
in a period of about six weeks; but at the end ofa like period after the sugar 
had been employed it was found to be but slightly coated. After the boiler 
had been working continually for upwards of four months, with sugar intro- 
duced into the water, a thin film of incrustation was found to be formed, but 
this was easily removed by washing. 





Large Locomotive Engines. 

The Baldwin Locomotive Works are just completing 15 engines which are 
among the heaviest in the country. They are of the 1o-wheel pattern, with 
three pairs of driving-wheels coupled and a four-wheeled truck. The cylin- 
ders of these engines are 20 inches in diameter and 24 inches staoke; the 
driving wheels are 5 feet in diameter. The boilers are 64 inches diameter of 
barrel, have Wootten fire-boxes aud plain (not extended) smoke-boxes. These 
engines are for the Philadelphia & Reading Railroad, and are intended to run 
fast freight trains, but will very probably be used also for heavy passenger 





eighty temporary structures of rough boards, varying in size from, say, 16x20 


service when needed.—[Railroad & Engineering Journal. 
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IMPROVED 18-INCH CRANK SHAPER. 





Messrs. John Steptoe & Co., Cincinnati, O., have recently brought out a 
new 18-inch crank shaper, which is herewith illustrated. In designing this 
tool the manufacturers have endeavored to make it strong and substantial, 
equalizing the metal, and giving strength where most needed. The column 
of this shaper (as also other sizes) is a single casting, thereby securing the 
greatest rigidity. The stroke of this shaper is positive, and will plane to a 
line. The stroke can be changed while the machine isin motion. Theshaper 
can be handled with ease and rapidity on either light or heavy work. When 
the ram or cutter bar is at the end of the 18. inch stroke, it has a bearing in 
column slides of 25 inches. The table is slotted on top and both sides, is 13% 
inches wide and 16% inches long. A swivel vise is furnished with each 
machine, opens to 8inches, is to inches wide and 2inches deep. This vise 
turns onits base, and can be instantly set at any desired angle by means of 
a single screw. This shaper has a stroke of 18 inches, automatic cross traverse 
of 24 inches and vertical adjustment of 13 inches. The tool block has 6 inches 
of feed. The driving cone pulley has four changes of speed for 3-inch belt. 
The countershaft has 14 by 3-inch tight and loose pulleys, and should make 125 
revolutions; weight 2,000 lbs. 





THE PROGRESS OF BASIC STEEL. 





The undeniable advantages (says the Engineer) the Thomas-Gilchrist 
steels possess for certain uses in connection with the engineering and some 
other trades, renders the yearly 
official statistics which are issued 
as to its progress a matter of con- 
siderable interest. It is satisfac- 
tory to learn from the annual 
statement just issued that the 
total make of steel and ingot iron 
from phosphoric pig, under the 
basic or Thomas-Gilchrist process, 
during the twelve months ending 
December 31st last, exceeded the 
make for the twelve months 
previous by over 320,0co toms, 
the make for the year having 
been considerably over 2,500,000 
tons. This brings the total pro- 
duction of basic steel to the close 
of last year up to nearly 11,000,000 
tons. The exact figures for the 
make of last year are 2,274 552 tons 
—increase 321,318 tons; total pro. 
duction to close of last year, 
10,845,000 tons. Of last year’s 
make, no fewer than 1,764,639 tons 
were ingot iron containing under 
.17 per cent. of carbon. It is very 
noteworthy, with regard to the 
year’s make, that the combined 
countries of Germany, Luxem- 
burg and Austria made between 
them 1,481,642 tons, or about three 
times more than was produced 
in England, which comes second 
with a make of 493,919 tons. The 
next largest maker is France with 
222.392 tons, and then comes 
“Belgium and other countries,” 
who together produced 76,599 
tons. In the case of all these 
countries last year’s make is a 
very considerable increase over 
that of the year previous; and an 
especially satisfactory feature of the return is that the quantity of metal in 
which the carbon is kept down to under .17 per cent. was much greater last 
year in proportion to the total make than it was in 1888. In atime when 
everything seems to be grist which comes to the mill of the manufacturer of 
artificial manures—including even cargoes of mummy cats from Egypt—it is 
worthy of note that the 2,500,000 tons of basic steel produce last year yielded 
700,000 tons of slag, most of which was used as a fertiliser, containing, as it 
did, about 36 per cent. of phosphate of lime. 


IMPROVED 


18-INCH 





Buildings Entirely of Iron. 

One of the most common, and what is, perhaps, one of the most useful 
Purposes to which iron has been applied during the last decade, has been in 
the erection of public buildings of various kinds. Iron applied to such an 
Object is generally regarded, and justly so, we think, as “ fire-proof,” while, in 
Some instances, it is found to answer the purposes of economy, ¢. g., as a sub- | 
stitute for stone in the erection of places of worship. There are many such 
buildings constructed entirely of iron, in the various cities throughout the 
United Kingdom, while our friends in some of the continental countries are 
Seemingly going in largely for similar edifices. A writer in a Leipsic journal 
gives a description of the structure of this kind which is approaching comple- 
ion in the work of a Belgian engineering firm. The novelty of this structure, 
about which much interest is felt, lies in the fact of its being designed in the 








pure Gothic style to imitate stone. It is intended for erection in Manila, 


where earthquake shocks are frequent. It is 54 metres in length, and 22 in 
breadth, the height to the roof of the nave being 20 metres. There are two 
towers to the structure, each 20 metres high. The total weight of the iron 
used in the structure is 1,600 tons.—[Glasgow Engineer. 





HOW THE HEAVY RAINS HELPED TRADE. 





The heavy rains during the early part of the season of 1889, are credited 
by a correspondent engaged in the manufacture of the celebrated “ Eastlake ” 
metal shingles, as being one of the causes of his firm’s large increase in busi- 
ness for that year over the year previous. It is affirmed that their roofs laid 
during 1888 in all parts of the country were so effective throughout these 
heavy Spring and early Summer storms, as to increase the demand for the 
manufacture to the full capacity of their large factory. The firm referred to 
are manufacturers of the famous “ Eastlake” metal shingle roofing and paints. 
The following is a comparison yearly of the “Eastlake” sales, since the first 
manufactured, showing 4,400,000 square feet now in actual use—witkout a leak- 
1887, 2,000 squares; 1888, 12,000 squares, and in 1889, 30,000 squares. This 
record is claimed to be unprecedented by that of any other roofing firm in 
existence, and one of which the enterprising manufacturers are justly proud, 
particularly as their sales are confined to territory where the roofing business 
has heretofore been monopolized by other metallic roofings and wood shingles. 
The experience of the past year has clearly established the fact that the “East- 
lake,” owing to its sterling merits, which obviate the many objectionable 
features of the old-time tin, iron, steel and wood shingle roofings, including 
metallic shingles of other manu- 
facturers (all of which have 
insufficient fastenings or are sus- 
ceptible to the effect of contraction 
and expansion, storms, fire, etc.), 
has already gained high favor 
with architects, builders, dealers 
and owners of buildings through- 
out the country. 

In construction, the “ Eastlake” 
system is peculiar only to itself, 
being made entirely upon scien- 
tific principles, with loose, 
interlapping side-lock and con- 
cealed gutter, which makes leak- 
age at the joints an absolute 
impossibility. and fully allows for 
expansion and contraction with- 
out the strain on the joints or 
fastenings. One of the particu- 
larly essential points of the 
construction is the stamping of 
“nine shingles in each plate,” 
there being a representation of 
nine perfect shingles, or slates, 
with cut tips and joints, in each 
sheet of metal manufactured, of 
which the uniform size is 20x28 
inches. The advantage of this 
point will at once be appreciated 
by all careful thinkers and practi- 
cal mechanics. It will be observed 
that, in each span of 20x28 inches, 
there is a solid surface of about 
four square feet without one joint, 
although, when laid, it has the 
appearance of slates put on 
exposed 4'%x6 inches to the 
weather. This, of course, adds 
greatly to the strength, durability 
and effectiveness of the shingle, 
at the same time reducing the 
cost of manufacturing to less than one-tenth, and of laying to one-fifth that of 
any other metal shingle roofing—only thirty-two sheets being required to lay 
a square (100 square feet). A slight corrugation is ingeniously introduced 
into this pattern, which insures against buckling. 

The “Eastlake” is claimed to be the only shingle provided with 
proper fastenings at lower edge. The lower edge of each sheet has four strong 
cleats, fastening it closely and securely over top edge of lower shingle, with 
an overlap of 234 inches, thus cutting off all chances for drifting snow and 
driving rain to find its way through the roof. The roof can in no way be 
affected by the usual annoyances of contraction and expansion, as no two 
edges or joints are held by solder or a tight lock (any of which will cause a 
roof to leak), and each sheet is independent entirely of all others, being 
fastened only by nails to the sheeting along the top edge, the nails being 
covered by the next course. No nails are exposed to the weather to rust and 
cause leaks. For handsome appearance, durability and effectiveness with 
wind, storm and fire-proof qualities, the “ kastlake” system, for roofing and 
siding, is conspicuous. The manufacturers, W. J. Burton & Co., Detroit, Mich., 
issue a neat, illustrated circular fully detailing the merits of this celebrated 
roofing, which should be read by all architects, dealers, roofers and people 
contemplating building. 














CRANK SHAPER. 





COMMENCING March 3d, steamer City of Cleveland will make tri-weekly 
trips between Detroit and Cleveland, leaving Cleveland every Monday, 
Wednesday and Friday, at 10:00 P.M. Daily service will soon be announced, 
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HOLLOW CHISEL MORTISING MACHINE. 





The accompanying illustration shows an extra heavy machine of new 
design and will be found most useful for mortising in hard woods used in car 
building. The novelty of this machine consists in the peculiar formation of 
the chisel, which is square, and is fitted with an auger made to revolve inside 
it. The end of the auger projects slightly beyond the edges of the chisel, and 
when presented to the timber, it bores a round hole, the chisel following it 
and simultaneously squaring out the four corners and sides. Mortises of any 
length and width may be cut by forming a succession of square holes ruuning 
into each other. In placing this machine on the market, the manufacturers, 
the Berry & Orton Co., Philadelphia, Pa., have made it a study, both in the 
design and arrangement of parts, to make it the most complete hollow chisel 
mortiser ever offered, and claim the following points of superiority : 

First.— A much stronger, more substantial machine, and one less liable to 
get out of order. 

Second.—Longer belts, which are more accessible, being all outside the 
framing of the machine. 

Third.—The driving power for forcing the chisel into the wood is placed 
as nearly the center of the chisel as possible, which is from 6” to 10” nearer | 
than on other machines. 

Fourth.—The supporting of the timber to be acted upon is directly back 
of the table and is in a direct line of the chisel. 

Fifth —The framing of the machine is such that the thrust, while making 
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the mortise, is taken both above and below the chisel, hence, the spring of | 


the machine is reduced to the minimum, and the chisel, after being forced 
into the wood, is withdrawn with much more ease and less liability to break 
than when the strain is taken entirely below the chisel. 


Sixth.—A double set of stops for regulating the position of mortises | 


vertically. 
Seventh.—A much cheaper and more durable machine. 





SHIPPING ORE UNDER DIFFICULTIES. 





The rich iron ore mines of Onton, near Bilbao, in North Spain, are 


adjacent to a coast which is high and rocky and exposed to the full force of | 
the sea, there being no harbors in the immediate vicinity. The shipment of | 
the ore has, consequently, been heretofore a matter of great difficulty. Now, 
however, by the construction of a remarkable railway, this difficulty has been | 
At the foot of the cliffs there isasloping shore, which extends out | 
It is upon this incline that the | 


overcome. 
to a considerable distance with an even grade. 
railroad has been constructed. We are indebted to the Scientific American 
for a description of the railway. 


The roadbed of the railway has a length of about 650 feet and a width of | 


20 feet, upon which two sets of parallel tracks, each 3% feet wide, are placed, 








constituting a four-rail railway. The grade is five feet to the hundred. The 
car which traverses this railway, and upon which the ore is conveyed from the 
cliffs to the ships, consists of a high metallic tower, made in the form of a 
pyramid, having a wide triangular base. The tower is mounted on wheels, 
which run upon the quadruple railway track mentioned. The platform of 
the tower, upon which the load of mineral is placed, is about 70 feet high 
from the track, a height which is sufficient to rise above the decks of ordinary 
vessels when the tower is run alongside thereof; and from the platform the 
discharge of the ore is made directly into the holds of the vessels. This great 
rolling tower is operated automatically. It is connected to the shore by 
means of a strong wire cable, which passes over pulleys fastened to the rocks. 
At the landward end of the cable there are attached some weighted cars, 
which move up and down upon an incline. These form a counterbalancing 
weight for pulling the tower, when empty, towards the shore. 

The mineral to be loaded upon the vessels is brought from the mines, 
which are not far distant from the coast, upon rope railways mounted upon 
posts. From the mineral dumps upon the rocky heights, the mineral is con- 
veyed part way down the cliff through a chute, the end of which projects 
beyond the cliff, and when the empty tower is drawn to shore by the weighted 
cars, it automatically opens anend gate in the chute and allows the mineral to 
drop upon the platform in a continuous stream until a weight of ore has fallen 
upon the platform sufficient to overcome that of the counterbalancing weight of 


| weighted cars, and when this takes place, the tower, by its own gravity, begins 


to move down the inclined railway, and the gate of the chute automatically 
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closes. The tower continues to glide down the inclined railway, through the 
water, until it reaches the side of the ship, which is anchored fore and aft, and 
then, by the throw of a lever, the platform of the tower being inclined, the 
| whole load upon the platform is almost instantly deposited upon the ship, 

going down through suitable slides into the hold thereof. As soon as the dia- 
| charge of the load takes place, the counterbalancing cars begin to draw the 

tower inward again towards the shore, and thus the operation of moving the 

tower back and forth automatically, and automatically loading and discharging 
| itself, is carried on with the greatest succes. 

It is said this railway operates even when the sea is extremely rough. It 
| certainly is a bold undertaking, and reflects the greatest credit upon its con- 
structor, Mr. D. M. Alberto de Palacio. The platform carries for its load 100 
tons of ore. It is said that 5,000 tons of ore per day can be put on shipboard 
by means of this apparatus, the total cost of which was only $18,000. 





WILLIAM MCGEORGE, JR, writes about “Western Mortgages,” in Lippin- 
cott’s Magazine for March. He first indicates what constitutes a safe mort- 
gage, and then goes on to show the safety and value of Western mortgages, 
and the benefits that have accrued from them. “Two Soldiers,” by Capt. 

















_Charles King, author of “Dunraven Ranch,” “The Colonel’s Daughter,” 
| “ From the Ranks,” etc., is the complete novel of this number, 
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THE AKRON ALUMINUM BLOWERS. 





The accompanying engraving illustrates an Akron aluminum blowing fan 
of improved design and construction, manufactured by the Akron Heating & 
Ventilating Co., of Akron, O. Its design is symmetrical and graceful. These 
blowers are constructed either with pulley, so that power may be belted to 
them, or with a direct connected engine of special design so nicely balanced, 
that when running at a maximum speed no vibration is noticeable. The virtue 
of a composition of aluminum and iron has been taken advantage of by this 
enterprising firm, when constructing the moving parts of their blowers, which 
run at a high rate of speed. Itis claimed by them that they gain largely in 
strength, and are thereby able to reduce the weight of the moving parts to 
the minimum. The requirements of a blower are its ability to deliver a large 
volume of air at a required pressure, and at the least expenditure of power; to 
this end the present blower has been constructed. These blowers are also 


built to run noiselessly and without care, being provided with their patent 
Great care has been taken in designing 


self-oiling and adjustable bearings. 








these blowers, to overcome all weak points which have hitherto existed in 
the construction of various blowers. The fans are balanced nicely, and must 
run perfectly true before they are considered finished. The thorough sys- 
tematic management of the shop and rigid inspection of all these machines 
are worthy of commendation. The company would be glad to furnish further 
information concerning them. 





Steam Engine Foundations Imbedded in Air. 

Among the remarkable examples of bold engineering in the great sugar 
refinery at Claus Spreckels, at Philadelphia, Pa., one of the most unique is the 
hanging or aerial steam engine foundations. The engines used in this estab- 
lishment are distributed, practically, all over the buildings, a large proportion 
of them being on upper floors. Some of these engines are bolted to iron 
beams or girders on second and third stories of the building, and are conse- 
quently innocent of all foundation. Some of these engines ran noiselessly 
and satisfactorily, while others produced more or less vibration and rattle. To 
correct the latter, the engineers simply suspended foundations from the 
bottoms of the engines, so that, in looking at them from the lower floors, they 
were literally hanging in the air. A foundation does service to an engine, or 
any machinery, it seems, by its weight alone; hence, it makes little difference 
whether the foundation be firmly imbedded in mother earth or in the air. 





Breaking the Ore Scarcity Camel’s Back, 

Going back to the influences that can exert restraining power, there is yet 
another to mention: New and unlooked-for supplies of Bessemer ore are 
coming into the market; as mentioned in the market review of last week’s 
issue, the ron Trade Review records the appearance in the market of 160,000 
tons of Bessemer ore—I suppose from a recently developed mine. This is 
the first straw to break the ore scarcity camel’s back; the next straw will be 
further supplies of the same kind. These fresh supplies of Bessemer ore will 
enable some of the furnaces that have been producing mill irons at very short 
profits, as compared with those being netted by the Bessemer producing fur- 
naces, to get into the swim, and thus the number partaking of the feast at the 
firet table will be augmented. That is not all, for these same producers, who 








have had to be content with the scant forage provided for the occupants of 
the second table, and who have been casting envious eyes at the preferred 
guests, are very naturally hungry, and by no means in a placid temper; nor 
are they disposed to be tractable and observant of formalities. Their turn has 
has come, and you can afford to bet the last dollar in your pocket without fear 
of loss, they will not let the chance get away from them withouta nibble at it, 
anyhow. They are not in yet, and the procurement of the necessary supplies 
will only provide the key to the inner temple, as it were; but, this accom- 
plished, they are not going to be backward about the initiatory ceremonial. 
They will come in with jumps through the first openings, and those who are 
hugging the notion of fancy prices in the near future, will hear the thuds 
when they commence to ’light.—[“ Cold Short” in Ohio Valley Manufacturer. 





The Fusing Point of Blast-Furnace Slags, 

In a recent number of S/ah/ und Eisen is a paper on “The Fusing Point 
of Blast-furnace Slags,” by P. Gredt. The Journal of the Society of Chemical 
Industry says the results of these experiments are of importance for both the 
iron and pottery industries. For the economical working of a blast furnace, 
the melting point of the slags which are formed is of consequence, as these 
ought to melt in the furnace at the same temperature as theiron. If they 
melt at a lower temperature they will combine with some of the iron, and if at 
a higher temperature a waste of fuel takes place. The formation of a suitable 
slag must, therefore, be carefully regulated by the addition of various gauges 
and fluxes in definite proportions. The slags obtained from a blast furnace in 
good working order consist almost entirely of silica, alumina, lime and mag- 
nesia, together with small quantities of alkalis andiron. The author obtained 
the requisite materials as pure as possible, and made them up with pure dex- 
trin into tetrahedra resembling Seger’s cones. Two series of slags were pre- 
pared in this manner :—In Series I. the amount of silica was kept constant and 
the proportions of lime and alumnia varied from no lime to no alumnia, whilst 
in Series II. the cone with the lowest meling point in Series I—No. 11—was 
taken as the basis, and the lime in it graduaily replaced by magnesia In this 
manner the temperature of formation of slags containing silica, lime, mag- 
nesia, and alumina in every proportion was ascertained. From such experi- 
mental data a slag can be compounded to melt at any desired temperature. 





NEW SCREW MACHINE. 





We illustrate in this issue the No. 2 screw machine, of the Gar- 
vin Machine Co, of Laight and Canal streets, New York. This machine 
is designed to make screws, studs, pins and formed pieces from stock, vary- 
ing from %” to %” in diameter. The rods to be operated on are held ina 
spring chuck actuated by the lever at the left of the head, which also feeds 
the rod forward as required as each piece is completed. Thecollets keep the 
stock central, and with the use of cold rolled rods, much stock can be saved 
by the reason of this feature. The turret is six inches in diameter, and has 6, 
1” holes for the reception of the tools. The indexing mechanism of the tur- 
ret is of hardened steel, and is strong and substantial. The locking pin is 
hardened and ground, and works through an adjustable taper bushing in the 








slide, and fits into a hardened and ground socket in the under side of the tur- 
ret. The usual stops are applied to both turret and cut off slides, and the tool 
posts have means of elevating the tools by a fine adjustment. The spindle 
bearings are bronze cap boxes, and all surfaces are scraped to an accurate 
bearing, .and provided with ample adjustments for wear. The cone is 8% 
inches in diameter and has three steps for 24-inch belt. The cast iron pan 
on which the machine is mounted, has a reservoir for the oil draining from 
the chips. The machine will swing 10'% inches over the bed, has a movement 
of turret slide of 534 inches, and weighs complete about 850 lbs. 





The Largest Shingle Mill in the Word. 

Messrs. Rathborn & Co., of St. Louis, Mo., large lumber men, are at present 
erecting a mill In Gretna, La., to have a capacity of 1,000,000 shingles per day. 
It will be the largest mill of its kind in the world, and equipped with all 
improved machinery. The location is about a quarter of a mile from the 
river front, on the left bank of Harvey’s canal, Mr. A. Maffett, representing a 
Chicago firm, is in charge of the construction, and Mr. A. Paddock of the com- 
pany’s affairs in Chattanooga.—{Tradesman. 
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WIRE BELTING. 





The form of the wire-belting manufactured by the Midgley Wire Belt Co., 
of Beaver Falls, Pa., is clearly shown in the accompanying engraving. The 
first illustration shows a section of double thickness No. 16 gauge tempered 
steel wire belt, in which the edges are locked so that it cannot unravel. The 
cut at the right hand side is the exact size and thickness of the edges of the 
belt. At the centre two coils of wire are shown partly removed. This is 
accomplished by drawing out the ends of the coils and then unscrewing the 
next one in the same way, when the belt is apart. By reversing the operation 
the belt is again united, and with thefends of the coils bent back into place 
the work of what is called lacing is done. Any of these belts can be taken 
apart and 4 piece taken out, and shortened in the same way, the joint being so 
perfect that it is impossible to detect it. A belt made the same asthe above, 
but of finer wire, and especially adapted for fast-running machinery, such as 
dynamos, is also made. For rolling mills and similar places where the work 
is very heavy, the belts are made of heavy, strong wire. These belts are made 
of any desired widths. 

The illustration opposite represents a section of single thickness elongated 


link wire belt of great strength, being by actual test at the Watertown Arsenal | 
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DOUBLE STEELE 


more than nine times as strong as single leather belting. A piece 12 inches 
wide will sustain a strain of 23.5co pourds before parting. At the center of 
the engraving is shown a flattened steel fastening. This style of belt is par- 
ticularly adapted for overhead work and for communicating power between 
shafts placed a long distance apart. Round wire belts are also msde for the 
transmission of power. The above company now have in operation in the 
manufacture of wire belting 14 small machine and 1 automatic machine mak- 
ing belts up to 9 feet wide. 

It is well known that where leather or rubber belting is used for trans- 
mitting power, the driven pulley loses about to per cent. of its motion by 
slippage. With wire belts it has been found that if the pulleys are of suitable 
material or properly covered, there will be no perceptible lost motion. A 
further advantage of the latter is that they are unaffected by change of tem- 
perature or dampness. These belts have been found by actual service to be 
well adapted for heavy and continuous work under the most trying condi- 
tions. 





Developments on the Vermilion Range. 
The parties who have been working the famous “lot 4” property in 63-11 
have now incorporated themselves as a company and intend to continue to 


prosecute their work with all the vigilance that has characterized them in the | 





= 








past. They are to be known as the Crescent Iron Co., and filed their articles 
with the Secretary of State last Thursday. The incorporators are C. E. 
Shannon, James H. James, John G. Brown, John McKinley and Amos Shep- 
hard, all of Duluth. The capital stock is $200,000. The general nature of the 
business is to buy, sell and lease iron lands, to mine and smelt iron ore, and to 
manufacture iron, steel, etc. For several months past the work of stripping 
and also sinking a shaft has been carried on under Capt. Thos. James, and the 
indications are encouraging enough to warrant the expectation of shipments 
this season, provided the Iron Range road is extended from Ely, a distance of 
about five miles. The land is only a mile from the celebrated Eaton & Merritt 
claim.—[Vermilion Journal, Tower, Minn. 





The Tools of Asiatic Workmen. 

A correspondent of the New York 7ribune writes in the following inter- 
esting fashion of the ingenuity of the Asiatic artisanin handling his uncouth 
tools: One more illustration of the stage of advancement which has been 
reached by the mechanical geniuses of Amasia, I will borrow from a cutler’s 
shop. Remember that it is the best work of men who are in the full heat of 
the struggle for life that we are noting. These cutlers have to compete in the 
streets of their city with the work of the men of Sheffield. And this is the 
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WIRE BELTING. 


device that they have been able to originate as the climax of ingenious 
machinery for the sharpening of knives. They have a grindstone mounted on 
an axle fixed on the platform of the little stall where they do their work. A 
rope is passed three or four times around the axle of the grindstone, and out 
in the middle of the narrow street, in front of the cutler’s shop, stands a man 
with one end of the rope in each hand, gravely pulling away. When he pulls 
the right hand the grindstone revolves toward him; when he pulls the left it 
revolves from him. By the grindstone squats the knife-grinder cross-legged, 
obliged to turn the knife over every moment as the stone changes its course 
of revolution. There is something pathetic in the spectacle of these men who 
have wrestled with the problem of changing a reciprocating motion to a 
rotary one; have wrestled doubtless as valiantly as Edison with his mighty 
problems of electric dynamics, and then have given up the problems as insolu- 
ble, like the problem of the flying-machine, and have settled down to such 
devices as the most favorable basis on which they can contest their market 
with the aggressive Europeans. 





CARNEGIE, PHIPPS & Co. are experimenting in secret with a new process 
for making cold-rolled shot-proof armor. If the experiments shall prove suc- 
cessful, the firm will pay the patentee a royalty of $25 a ton for all the plate, 
made by his process, which they may sell. 
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THE CHICAGO SHIP-BUILDING COMPANY. 





All the land purchases of the Chicago Ship-building Co. are now upon 
record. The company is the owner of about 21 acres, extending from rooth 
street to 1o2nd street, being bounded on the west by the Calumet River, and 
on the éast by the Calumet River Railway Co. The river frontage is about 
1,300 feet. This land was bought in three parcels, and the total cost, according 
to the records, is $80,000. The company have already let contracts for the 
docking of the river frontage, for the dredging out and the docking of three 
slips, for the necessary piles and for the erection of shops and offices. The 
contracts call for the completion of the works by next September. Two 
of the slips will measure 400x100 feet and the third will be 100 feet wide by 
425 feet on one side and 500 on the other. The buildings will include a large 
ship-yard shop running along the end of the slips, part of it a two-story struct- 
ure measuring about 225x75 feet, and part a one-story building covering 500 
x75 feet. There will also be a storehouse and office building 4ox100, and 
several other smaller structures. Work on these buildings begins at once. 
To complete the work now laid out, the cost of the ground included, will 
involve an outlay of about $225,000. This money is furnished entirely by 
stockholders, the company proposing to issue no bonds. The capital stock 
of the company, whiclvhas all been paidin, is $350,000. Thus the company 
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SINGLE ELONGATED LINK WIRE BELTING—(See opposite page.) 


will have about $125,000 working capital, in cash, after their yard is completed. 
The stock is held principally in Cleveland, but about one-third of it is held by 
individuals connected with the Illinois Steel Co., and by men interested in 
shipping. The company now has contracts to build for the Minnesota Steam- 
ship Co. two steel steam-ships at a cost of $210,000 each. About 300 men will 
be employed at first, but the plans of the company contemplate in the early 
future the addition of engine, machinery, boiler and forge shops to their plant, 
when a much larger force of men will be employed. It is probable also that 
one of the slips will be converted into a drydock. When the yard is com- 
pleted the company will be able to work on six ships at a time, and to finish 
12 a year, the work on each vessel lasting about six months. 





Heavier Tools the Order of the Day. 

Much of the success attained by our people in manufacturing has been 
due to their use of special machinery, but it has been mostly of the lighter 
and smaller class, such as is used for sewing machines, small arms and work 
of asimilar nature. There is evidence that those who are doing the heavier 
work—large stationary and marine engines, locomotives, etc.—are beginning 
to appreciate the advantages of machinery specially designed for the work 
they have to do, and they are having them built of the heaviest and best char. 
acter. The demand for traveling and heavy swinging cranes is also constantly 
on the increase, and no one who is engaged in building heavy machinery now- 
adays seems entirely satisfied unless he has a crane which will pick up his 
heaviest casting—and, in fact, usually his heaviest completed machine—and 
deposit it wherever it may be wanted.—[American Machinist. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 


It is rumored that an iron furnace will be built at Spring City, Tenn. 

It is reported that Russel Johnston will start a gimlet factory at Dan- 
ville, Ky. 

The Big Stone Gap Improvement Co. will erect an iron furnace at Big 
Stone Gap, Va. 

Frank T. Reynolds and others have organized a stock company at Atlanta, 
Ga., to manufacture hardware. 

Harry Hargraves is reported to be forming a company to erect a $250,000 
rolling mill at Johnson City, Tenn. 

G. N. Buchanan, Luverne, Ala., will erect a planing mill, etc., and will add 
spoke, handle and barrel machinery. 

Jere Bauman has leased Ward’s Foundry, at New Castle, Pa., and will com- 
mence the manufacture of a patent smoothing iron. 

A company with which C. H. Culver is connected, has been organized at 
Akron, Ohio, for manufacturing ice-making machinery. 

It is reported that Fish Bros. & Connell, Jolliet, Ill, have raised a capital 
of $250,000, for the purpose of starting a new wire rod mill at that place. 

The Brunswick (Ga.) Brick & Tile Manufacturing Co. has been incorpo- 
rated by A. A. Gaddis, J. M. Brown, A. J. Crovatt and others. The capital 
stock is $50,000. 

W. A. Rife, president of Rife’s Hydraulic Engine Co., of Roanoke, Va., 
will, it is reported, establish works for the manufacture of his patent ram at 
Waynesboro, Va. 
™ Wm. C. Sibley, of Bath, Ga., and John W. Sibley, of Coaldale, Ala. have 
incorporated the Coaldale Brick & Tile Co., to manufacture brick and tile and 
operate mines; capital stock, $50,000. 

It is among the possibilities that a billet mill will be erected in this city to 
supply billets for the New Castle Wire Rod Mill. Billets are now secured in 
Cleveland.—[New Castle (Pa.) Guardian. 

The Roanoke & Pulaski Mineral Co., recently incorporated, with George 
W. Palmer, of Saltville, President, to mine and ship ores in Pulaski county, 
will, it is stated, build an iron furnace at Pulaski City, Va. 

A new corporation is to be formed at East St. Louis, Ill., under the name of 
St. Louis Steel Foundry. The capital stock will be $75,000. The incorpo- 
rators are Thomas Howard, Edward F. Goltra and John W. Harrison. 


The Iron City Land & Improvement Co., is a stock company lately organ- 
ized at Attalla, Ala.; capital stock, $300,000. It is arranging for the building of 
iron furnaces, rolling mills, sash, door and blind factory and other industries. 

The Texas Rolling Mill Co. has been incorporated at Fort Worth, with G. 
E. Beach, president and general manager; J. G. Williams, vice-president; 
Henry Schwartz, secretary ; E. H. Keller, treasurer and others, to operate the 
rolling mill recently moved to Fort Worth. 

The company which recently bought the Long & Co.’s mill, at Chartiers, 
Pa., will be known as the Lockhart Iron & Steel Co., and will apply fora 
charter soon, with an authorized capital of $250,000. The time of starting up 
is still undecided.—_[American Manufacturer. 

The Motor Line Improvement Co. Duluth, Minn., has filed articles of 
incorporation. The capital stock is $600,000; incorporators and directors, G. 
G. Hartley, A. R. Macfarlane, R. M. Hunter, A. S. Chase, Joseph Sellwood, D. A. 
Petre, H. M. Peyton, W. W. Billson, J. D. Ensign. 

Messrs. Anderson & Gustafson, Ashland, Wis., will establish a factory to 
manufacture Gustafson’s patent grain separator and other agricultural 
machinery, says the ews, with a paid-up capital of $100,000, to employ not 
less than 100 men, continuously, providing Ashland will give a bonus of 
$20,000 and a site. The Business Men’s association is considering the matter. 

The Board of Industries, of Warren, O., says the Chronicle, are working 
for another new industry. Mr. Chas. Bird is the patentee of a new split pulley, 
and he is in negotiations with the Warren Board of Industries, which, if suc- 
cessful, will lead to the incorporation of the Ohio Pulley Co., of Warren, with 
a capital stock of $25,000, for the manufacture of his new device, and will be 
an important addition to Warren’s new industries. 


The Lancaster Iron Co., incorporated with a paid-up capital of $200,000, 
for the purpose of producing muck bar and merchant iron, have secured 10% 
acres of land at Lancaster, O., says /ron Age, upon which is now being erected 
a building 520 feet long. Machinery is now on the ground and in process of 
erection for twenty puddling furnaces, one muck mill and three bar mills. 
The establishment will be equipped with a full complement of machine-shop 
tools, consisting of lathes, shapers, bolt cutters, etc., supplied by the Lodge- 
Davis Machine Tool Co., of Cincinnati. The fuel used throughout will be 
natural gas, and the company expect to be ready to supply finished product by 
April 1. The officers of the company are Lloyd Gould, president, Youngs- 
town, O.; Jas. W. Friend, vice-president, Pittsburgh, and Ralph J. Wick, 
treasurer and general manager, Youngstown O., with Geo. P. Motheral, of 
Pittsburgh, Pa., as secretary A sheet mill will also be added in the near 
future. 

Recent Illinois incorporations: The United States Cold Wire Rolling Co., 
Chicago, has been incorporated for rolling of cold metals into wire; incor- 
porators, H. H. Bergan, Frank Weeks, Frank Hathaway; capital stock, $500, 
000.—The Miles Cutlery & Machine Works, at Kansas; to manufacture cutlery 
and edge tools; capital stock, $15,000; incorporators, J. A. Payne, J. K. Boyer, 
and C. M. Paxton.- -Braman Machine Co., at Chicago; to manufacture boilers 
and engines; capital stock, $30,000; incorporators, C. F. Braman, O. Kutsch 
and Thomas Cratty.—-St. Louis Ice Mfg. and Storage Co., Upper Alton; to deal 
in ice; capital, $150,000; incorporators, A. J. Morris, H. E. Mills, W. S. Baker. 
—Bert Mfg. Co., Chicago; to manufacture mercantile novelties; capital, 
$10,000; incorporators, F. Elwell, A. L. Moore, D. W. Gastle.—National Air 
Brake Improvement Co., Chicago; to manufacture air brakes for railway cars ;, 
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capital, $100,000; incorporators, C. F. Kopp, J. O. Davis, W. F. Bates.—Iceless 
Refrigerator Co., Chicago; to mauufacture an ice box by use of which ice is 
done away with; capital, $100,000; incorporators, Owen Murray, L. Turner, F. 
D. Miner. 





Enlargements, Additions, Removals, Etc.:— 

The Monroe Iron Works Co., of Monroe, N. C., have increased their capital, 
and will now enlarge their plant. 

The Farrel Foundry & Machine Co., Ansonia, Conn., has increased its 
capital from $100,000 to $110,000. 

Diamond Wrench Co., Portland, Me., are said to be contemplating the 
erection of a new factory 200x8o feet. 

It is reported that the South Tredgar Iron Co., Chattanooga, Tenn., will 
erect additional puddling furnaces in its rolling mills. 

It is reported that the United States Rolling Stock Co., New Decatur, Ala., 
will enlarge and add new machinery to its car wheel works. 

The foundry of the Wayne Agricultural Works, located at Goldsboro, N.C., 
and which was recently mentioned as being, destroyed by fire, will be rebuilt 
at once. 

The Dickson Car Wheel Co., Houston, Tex., is enlarging its plant, and 
will increase its capacity from 1,300 car wheels to 1,900 per month. Other 
important improvements are contemplated in the near future. 

The machine shops of the Oil City Boiler Co., of Oil City, Pa., recently 
mentioned as burned down, are being replaced on a larger scale, and when in 
operation again the capacity of the shops will be considerably increased. 

The Illinois Steel Co. have decided to erect another wire rod mill at Joliet, 
Ill. From the plans under consideration, the management hope to construct 
a mill which will surpass the record of their present rod mill, which is said to 
be the best in the world. 

It is reported that the Oshkosh Iron Pump Works & Brass Foundry, cap- 
italized at $100,000, has signed articles of agreement, by which the works are 
to be removed from Oshkosh to Kokomo, Ind., as soon as buildings can be 
erected. Work will begin at once, and will include a large brass and iron 
foundry. 





Works Starting Up, Etc.:— 

Keystone Furnace No. 1, of the Reading Iron Co., of Reading, Pa., will 
shortly go in blast. 

The second of the three large anthracite blast furnaces of the Brooke 
Iron Co., at Birdsboro, Pa., resumed operations last week, after a year’s idleness. 

The old Hainsworth mill, in Pittsburgh, Pa. says the Dispatch, which 
was recently purchased by the Olivers firms, started up this week with a force 
of 200 men. It will make a specialty of steel billets from four inches down. 
The plant has been refitted with new appliances, and most of the product will 
be used in the Oliver wire mill. 


General Industrial Notes:— 

Mr. W. P. Tyler, the late Boston pipe manufacturer, says that he has sold 
all the pipes he has made, and that he expects to start his new works at Wash- 
ington, Pa., about April1. They are already under roof, and the machinery is 
being put in position. 

Manufacturers requiring any kind of a pump for any purpose, will find it 
to their advantage to communicate with Rumsey & Co. (Limited) at Seneca 
Falls, N. Y. There is nothing in the line of pumps which the Seneca Falls 
Pump and Fire Apparatus Works, as the establishment is better known, does 
not turn out, and prices are consistent with the best possible style of work- 
manship. There is no economy in having any but the best of pumps. 

Five years ago Westinghouse, Church, Kerr & Co., established themselves 
as engineers in New York City, occupying a small office on a fifth floor, but 
were soon compelled to seek larger accommodations, and now occupy the 
entire first floor of 17 Courtland street, as their headquarters. The develop- 
ment of the Westinghouse Junior and Compound engines greatly increased 
their business, requiring the establishing of branch offices, first in Pittsburgh 
and Philadelphia, and later in Boston and Chicago, the office at Chicago being 
independent of the New York office. St. Louis has always been an objective 
point, and on the first of January, 1890, Westinghouse, Church, Kerr & Co. 
opened their fifth branch office at 511 North Fourth street, St. Louis, from 
which office the Southwestern business will hereafter be handled. 





The Direct Steel Process. 

Thomas S. Blair, Jr., Superintendent of the Premier Steel Works, ot 
Indianapolis, returned to that place last evening, says the Pittsburgh Dispatch 
of recent date. In this plant the Adams process of taking open-hearth steel 
directly from the ore is being tried. In speaking of the work, he said: 

“We are not going crazy over the process or making wild claims. It is 
only an experiment, and we don’t know ourselves what the outcome will be. 
We can’t tell yet how much the steel costs us per ton, but, as nearly as we can 
figure, the cost is about the same as the Bessemer. The only advantage we 
have so far is that the steel made by the direct process is of better quality 
than its rival. Weare not trying to conceal anything, and the exaggerated 
reports of the process that have crept into the papers come from engineers 
and men on the outside who visited the works. Anybody who goes there can 
inspect the process, and we gladly give all the information we can. 

“The DePauws had amill in Indianapolis, in which they had invested 
$600,000. On account of the location, they couldn’t compete with Eastern 
manufacturers. They didn’t care to lose the money, and they thought they 
saw a chance of realizing on their investment by introducing the new process. 
They are now making 200 tons of steel per day, but we can’t tell anything 
about it yet. There the matter stands for the present, though we hope we 
have struck a good thing.” 








To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 1890), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing = establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY. 


Vice-President, 


ROANOKE, VA. 





PRIGHT DRILLS. 


20 to 4%inch 
swing, with 
both worm 
& lever feed 
self feed an 
back- geared. 


BARNES’ 
Patent En- 
gine Lathes 


BARNES’ Water 
Emery 

Tool Grinder. 

These machines 
have advantages 
not found in others 
of this line. 

It will pay parties 
pogo, Hed purch- 
ase or know more 
about them to send 
for full description 
and priccs to 


W.F.&INO. BARNES C0. 
827 Buty &t., 


fm) 












BARNES’ PATENT 





— s 


Once more we say LITTLE GIANT. 

Then we say UT1LE DULCI. 

Now we ask you why you should place your 
orders ooiy forthe LITTLE GIANT. So as 
to secure what you want, just when you want 
it. We know from experience, that everybod 
wants the best. Weare prepared to furnis 
it at a moderate price. It becomes a pleasure 
to supply the public with what they want, 
when you know from experience, that your 
goods will please them. 

The LITTLE GIANT will bear the closest 
of criticism, therefore we extend an invitaticn 
to all to examine it for themselves. Price 
$35.00. It is needless to add, constructed of 
modern improvements. 


LOZIER & YOST B. MFG. CO, Toledo, Ohio. 


Fort Smith, Arkansas, 


wants manufacturing concerns in the lines 
which require cheap fuel, hard and so t wocd, 
cotton, etc. We have good railroad facilities 
and a home market for a large amount of 
manufactured products. Will aid manufact- 
urers to a reasonable extent. 
For further particulars address 
CHAMBER OF (OMMERCE, 
FORT SMITH, ARK. 








Hoisting Engines 


OF ALL SIZES; 








Address, 


JOHN F. BYERS, 
RAVENNA, 0, 





> THOMAS P. SIMPSON, Wash- 

ington, D. C. No attorney’s 

fee until Patent cbtained. 
Write for Inventor’s Guide. 


]NDIANA MACHINE WORKS 





: = ORT WAYNE 
YG re) cultteme os 

TO} wo00 Workin 
- MACHINERY. 


ESCRIPTIVE 








SR RRR Pp 
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Centrifugal, Rotary and Piston Power Pumps, and 
Pp | | MI RPS House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 
a@ Send for Illustrated Catalogue. 


RUMSEY & COMPANY, cimitep.) 











on 





New York City Office: 16 Dey Street. Factories: Seneca Falls, N, Y. 


WELLS LIGHT 


WALLWORK & b_B WALLWORK & WELLS’ PATENTS.” 
be: “3.000 Now in tse. Now in tise. 


) POWERFUL, PORTABLE and SELF-CONTAINED. 


Requires no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


For Circulars'and Full AN MA PIN 44 &46 WASHINGTON ST., 
Informatian apply to i 4 E E L @ NEW YORE. 


ACENCIES. Regulatory for Steam, Water, 
if, an um ressure. ‘ 
NEW YORK, 109 Liberty street. STEAM TRAPS, RETURN TRAPS, Se 
PHILADELPHIA, 2035 N. Front st. DAMPER REGULATORS, Pee: 
MINNEAPOLIS, 210 South Third st. ; SEPARATORS, 
CHICAGO, 218 Lake st, oe other Specialties for the economical 
se of Steam. Manufactured by 
THE CURTIS REGULATOR co. 


85 Beverly Street, Boston. 


FREE FUEL! FREE LIGMT! 


FREE MANUFACTURING SITES! 


At Muncie, Ind. 





















area ee 








opie RE 




















THE NATURAL GAS CITY OF THE WEST. 


Manufacturers can save their entire fuel and light expense by locating at Muncie. 
Railroad center. Cheap freight rates. Oceans of Natural Gas. Plenty 
of water. In the last eighteen months twenty new 
manufactories have located here. 





Eor full particulars address 


Muncie Natural Gas Land Improvement Company, 


_E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND, 
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THE INSTANTANEOUS 


WATER HEATING CO., 


210 Illinois St., CHICAGO, ILL., 


Manufacturers of the 


DOUGLAS & ACME 
Instantaneous Water Heaters, 


For Baths and Domestic purposes. 
Used with Gas and Gasoline. 





THE AMERICAN 


WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated by 
either battery or magneto generator as preferred, 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 


Thousands of testimonials from the first concerns 
in the Jand. Send for catalogue to 


AVA |: 
al , . , , , * - r 
Sse Er a at me a So } fe 
et 


835 and 837 Sheriff St., 
CLEVELAND Onio. 
















HERE 1} YOUR CHANCE: 


Can any one make better club rates than the following? 
Per Year. 


Scribner’s, Monthly, with IRON TRADE REVIEW, $4.50 
Century, bi “ ai ' Ff 5.50 
Cosmopolitan, ‘ si " . 3.50 
St. Nicholas, Me vs i e 8 4.50 
Frank Leslie’s Popular, " - : . as 4.50 
Frank Leslie’s Budget of Wit, be sd “ _ “ 4.00 
Frank Leslie’s Pleasant Hours, : ' “ : 3.50 
Outing, ” “ " 7 4.25 
Life, Weekly, “ ne i“ 5.75 
Texas Siftings, : " _ i os 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING GO., Cleveland, Ohio. 


(fer. (|) !BOR¢ 










ATENTSie: & C0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. Y. 8 and Foreign 
Patents Procured, Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patens Send for 


PRINTING INKS. ° 


» C/NC/NNAZ7/.° 





























224 & 226 NORTH UNION St CHICAGO, I LL.U.SA. 
PERFORATED TIN. PERFORATED BRASS 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle is less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with fron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. Ono. 





CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12, 
Will not ab- 


of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 


THE BOSS 


TWO SPEED 
Boring Machine. 





NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co., 


UNION CITY, Ind. 


A LIBERAL DISCOUNT TO THE TRADE. 
a@ Write for Circulars and Price List. 








THE AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Al o, ready for prompt shipment, Rubber and Cotton Belting, Wood Pulleys, No. 1 Raw 
Hide Lace Leather, and MILL SUPPLIES generally Address: 














coud ary A&W INK USED ON THIS PUBLICATION 


i38 No. Main St, bad ba bad AKRON, Oo. 
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INTRICATE 
WORK 
A SPECIALTY. 


RING PLATE 


SEAMLESS 


[SrEEL BOXES | 
ANY SiZE 


PIPE HOOK 


LSTEEL CATTLE TROUGH 
SEAMLESS 


The Improved “Luminator.” 


The cheapest and best artificial light in the world for Found. 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Qij in its natura! 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 


WHEELOCK & CRICHTON, 


Q. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 





SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels, 


With or without axles, Street Railroad 
Woeels and Track Supplies. 











Office 14 Winter St. 


CLEVELAND, o.t BOWLER & CO 





FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS 0° 


NIE E L this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo 
tives. STEEL CASTINGS of every description. 
} Send for cirulars and prices to 
Chester Steel Castings Co., 
WORKS: OFFICE : 
CHESTER, PA. bao7 LIBRARY ST.. PHILADELPHIA, PA 


Have Some Style About You! 


The dealer who has no printed letter heads on which to ask for circulars, 
catalogues and prices, and conduct his general correspondence with, 
suffers more every month for want of them, than a five years’ supply 
would cost. He economizes by using postal cards, or cheap, and, to his 
shame, often dirty scraps of paper, and whether he states so or not he 
expects the lowest prices, the best trade. He may be ever so good for h’s 
purchases, may even offer to pay cash, but there is something so care- 
less, shiftless and slovenly about his letter that it excites suspicion, 
because not in keeping with well recognized, good business principles. 
When such an inquiry comes to a manufacturer or a jobber it goes 
through a most searching examination as to character, means and credi- 
bility, half condemed to begin with. It would be examined anyhow, 
even if handsomely printed, but the difference to begin with, would be 
about equal to that ofintroducing a tramp and a gentleman on a witness 
stand in court. Besides the printed heading would answer the ques- 
tion as to whether the inquirer was a dealer and at the same time indi- 
cate his special line of trade. Bad penmanship, bad spelling and bad 
grammar are pardonable, because many uneducated men have been and 
are now very successful in business. But even those are less obj.ction- 
able when appearing with evidences of care, neatness and prosperity. 





Pleas2 write to us for estimates 


COR. ST. CLAIR AND WOOD STS., 





WIRE: 
SCREENS. 


Our new brick Screen Factories, erected 1885 and 1888, 


ARE THE LARGEST IN THE WORLD 


Our Improved Window and Door Screens are twenty-five years 
in advance of ordinary kinds. They are made of twenty-four kinds 
and colors of wood (beautifully finished), specially fine black 
enameled wire netting and handsome hardware. Our Window 
Screens slide like a sash, and may be used at top of window as well 
as lower part. We have screened more than twelve thousand of 
the best houses of thirty-six States. Do not disfigure your house 
with cheaply-made screens. We sell direct to owners of houses at 
lowest wholesale prices. If you want to buy Screens and will write 
us number needed, and mention this paper, we will send you our 
catalogue, samples, prices and directions. We have salesmen to 
show samples in all large cities. 


E. T. BURROWES & CO., PORTLAND, ME. 











CLEVELAND. QO. 



































NOTICE---Master Commissioner’s Sale. 


— Court of Common Pleas, 
THE AMERICAN NAIL AND MACHINE Company et al.j Hancock County, Ohio. 

In pursuance of an order of sale issued from the Clerk’s Office of said Court of Common 
Pleas of Hancock County, Ohio, on the 4th day of February, A. D. 1890, and tome directed 
as Special Master Commissioner in case above named, I will expose at Public Sale, at the front 
door of Court House, in the city of Findlay, Ohio, on 


TUESDAY, MARCH I8TH, A. D. 1890, 


at the Four of 2 o’clock Pp. M. of said day, the following real estate, to wit: 

In'ots numbers 7032, 7033, 7034. 7035, 7036 and 7037 in South Highland Addition to the City of 
Findlay, Ohio. Also inlo's numbers 7193 7199, 7200, 7201, 7202 and 7203 in Burt Additon to said 
city, together with the weeeere. Nailand Mechine shops erected thereon, with machinery, 
engines, boilers, tools, fixtures, franchises and privileges to the same bi longing or in any wise 
appertaining. 

ae the property of the American Nail and Machine Co. 

Appraised at $31,300.00. 

And I will at said time and place also offer and sell separately the following machinery 
and tools now in ssid foundry, and marked ‘“‘ New Haven Manf’g Co.” to wit: 1 No. 11 Lathe, 
32 inch swing, 23 foot-bed, complete, with counter shaft, wrench, etc.; 1 at Tool Shafting 
rest ; 1 Shait Streightener; 1 26 in. Screw Chuck fitter; 1 15 in. Combination Chuck; 1 Lathe, 
6 in. Swing x 24% foot bed, with 4 face plate jaws, fi'terand counter shaft; 1 No.6 Planer, 
Plares so in. sqr. x 16 feet, duuble heads and friction pulleys and counter shaft; 1 No1 Planer 
center 16 1n. swing. 

Said described machinery and tools appraised at $5,365.00. 

Being the property of the American Nail and Ma hine Company. 

Terms of Sale: Cash. VINCENT H. COONS, Master Commissioner. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT,..MICH. 






Mention this paper. 
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| AS USUAL! 
THE “DANGLER”’ IN THE LEAD. 





OUR LINE OF VAPOR AND GAS STOVES FOR_I890 


E say unqualifiedly, is equal in all respects and in many respects superior 
to any other make of vapor stoves ever put upon the market. 

Our INDIVIDUAL OR INDEPENDENT BURNERS HAVE NOW BEEN IN CONSTANT 
yo FOR TEN YEARS and have NEVER BEEN KNOWN TO FAIL OR GIVE OUT, 

— strong, powerful heater, and use less gasoline than any other burner 
i. the market. 

We make a complete line of two, three and four-burner high stoves with 
and without end steps and also with elevated oven. We furnish all these 
stoves with either INDIVIDUAL, COMBINATION OR SINGLE GENERATOR 
BURNERS, as the trade may desire. Our one, two, three and four-burner low 
or Junior Stoves are all made with our celebrated individual burner. You 
WILL NEVER MAKE A MISTAKE WHEN YOU ORDER STOVES WITH OUR CELE- 
BRATED INDIVIDUAL BURNERS. 











OUR CAS STOVE DEPARTMENT 


S VERY COMPLETE, and all the stoves are made with our CELEBRATED GAS BURNER, 

which is so constructed that being adjustab'e. can be easily changed for either Coal or 

Natural Gas, or Gasoline Gas, made from Gasolire Lightio Machines, and when desired can 
be put on any or all the different styles of the Vapo~ Stove frames we make. 

We call especial attention to our No.1 GAS CABINET RANGE, with four burners on top, 
and with the fifth warming space in the rear, slightly raised, with nickle- -plated grate, which 
is ornamental and of great convenience. with two elongated ‘burners in the oven, and so con- 
structed that it furnishés an evenly distributed heat, and which can be regulated as required, 
and HAS NO EQUAL FOR BAKING BREAD, BISCUITS or PASTRY and ROASTING. The 
Range is made of extra heavy wrought steel, very substantial, handsomely nickel-plated, and 
making an ornamental economical and labor- saving Cooking Range. 

ttn No. 2 two-burner is in all respects the same excepting that it has two burners instead 
of four 

Our No. 3 two-burner Gas Range stands about one-third lower but in all other respects is 
the same as the four and two-burner large, Cabinet Range, and is one of the most popular Gas 
Stoves ever put upon the market, on account of the capacity, power and price, which brings it 
within the reach of every household. 

We invite correspondence and a RIGID EXAMINATION of our stoves before placing your 
orders. S@-SEND FOR ILLUSTRATED CATALOGUE 


THE DANGLER STOVE & MANUFACTURING CO., Cleveland, 0. 





The Akron Aluminum Fans 


REMOVING SHAVINGS AND DUST. 


The oy Fan made in the construction of which Aluminum is used. They are 
ighter, stronger and better adapted for the purpose than any 
other Planing Mill Exhaust Fan made. 





“SONIDYOS 1331S 
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ALUMINUM IS THE LIGHTEST AND STRONGEST METAL. 








THE AKRON ALUMINUM DOUBLE EXHAUST FANS. 


50 PER CENT IN POWER SAVED 


Over other Fans for the same work. 





—THE— 


Akron Aluminum Exhaust Fans 


CAN NOT BE EXCELLED EOR 
Durability, Economy and 


Great Saving of Power. 


THE ONLY Exhaust Fan Constructed on Correct and 
Scientific Principles. 


REASONS WHY YOU SHOULD BUY THE AKRON ALUMINUM EXHAUST FAN: 
It requires only one-half the power to operate them that other fans 
require of same capacity. 


It is stronger than any other made and is less liable to breakage by 
knots, etc. 


Journals will not heat and communicate fire. 
It is more efficient than any other made. 
It is the best and most economical. 


We keep up with the times and always secure 
The Most Improved Designs, 
The Best Material Available, 
The Best Workmanship to be had, 


And the buyer gets the benefit. 
Our prices are as low as any others. 





SEND FOR LOW PRICES. 


| The AKRON HEATING & VENTILATING CO. 


117 TO 12t CHURCH ST., AKRON, QO. 











1} 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 
Perfect combustion and very economical. 








Burns less gas than any other. 

Ovens and broilers 17%4’’x15’’x12”. 

Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 
vessels. Double burners on shelf. 





Qur RELIABLE and NEW LYMAN 


GASOLINE STOVES 


- ed . ee \ a 
i mre 
2 " i 
# 000, ee eee = = : * 





ee . & Natural, Coal, Water andgGasoline Gas Burners"for repair” purposes. [> 









Hy is _ ¥ Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 
Bite pia Se oe tinners’ use, Paint Burners, Gasoline Burners, etc. 
— — ie a) 
B@rSEND FOR CATALOGUE. 
EIGHTEEN SIZES. ™ 


HE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio. 


ORICINATORS 


— OF = 


Time & Labor Saving 
MACHINES 











—=- TO «a 
Reduce Cost 
, ws er 
. “Nos. 1 & 2 Plener and Smoothers. Variety Saw. Improved Saw Bench—Six Sizes. Manufactu re. 
18 and 24 inches wide. 


THe HBGCAN COM’ yY, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest = 
Line of Late Improved € 
Double End Wood cathe. 






































16, 18,20 and 24-inch Swing, with floor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 
—— THE — “8 ~ . 
FREICHT AND PASSENCER ®- 2 
Detroit - Sight-Feed mi’ . MANUFACTURERS OF 
LUBRICATORS. h : * 3 3 
(Gates and Seibert pat’s) | (pw O® Sob 55 
Are pronounced the best fe z BENRoDS 
by meaeq Shen 40,000 * BS g e ipl ." 
sers. eM 
Simple in operation and bw pe z 5 +8 = 
always reliable. e ak 
A sociation sent on 30 L Ss. GRAV ES & SON, = c Ean z EB 
ceye Geel to responsi- a Rol < $35 a 
e persons. Sita <p 
“Iwould not take five Main Office and Works, ROCHESTER, N. Y. RHEE SEE 
times the cost of my Os: wo: 
‘ Lubricator ifI could not BRANCH OFFICES: @ezo8k 9 
get another,” is the Ps - 
statement map mene NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St ; St. LOUIS, 301 Roe Building; = 4 s 
cular and price list. DETR IT, Hodges Building. 
Detroit Lubricator Co., SEND FOR CATALOGUE. 
164 Griswold Street, Detroit, Mich., U. 8. A. Investigate 
MEIKLE yond 
m . Water Columns. 
Y Dp It pays to keep posted. Many 
LE CT ROT. E of the largest corporations 
. a | have found it profitable to 
F O U N 3) R b af discard the old appliances,and adopt 
High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting these safe-guards. There is always 
ELEPHONE 2129 a Specialty. Jobbing promptly attendedto. S@” Telephone 2260. economy in safety. Send for illus- 
RA pele gtd cme trated price-list. RELIANCE GAUGE CO., 
11S Water St - CLEVELAND O. 





837 Sheriff St., Cleveland, O. 
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Hartman's Patent Inside Sliding Window Blind 


is the most 
ae Blind 

America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 


furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost « 
blinds & 

Ife a se, 

the onl 

blind tha 
gives entire 

satisfaction. 
Thousands 

ts ted h atti 

Agents wan everywhere. ‘or illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *%93 ostes0." 
VICTOR COLLIAU, 


Sole Manufacturer 















OF THE 


mea improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


7 mena meee mee me | | dd 





é JOHN ADT & SON 

= J 
2 

» New Haven, Conn., 

o 

= Builders of Machinery for 
=z Hardware Manufacture, 

= 

z AUTOMATIC 

) 

é Wire Straightening and 

= 

& Cutting Machines, 

° 

4 Butt Milling Machinery, 
Ss. B tt Drill.ng Machinery, 
u Riveting Machines, putt 


and Hinge Pin Machinery, 
Drilling and Countersink- 
ing Machines, Foot Press- 
es, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files % Rasps, 


Equal to the Best English 
“ File. 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WoRKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Do s, Calipers 
etc. Lat es on trial 
Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 
124 East Second St.. Cincinnati, oO. 


Ss. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


Send for 








Cap Lathe, $1.25. 








The cheapest made. 
prices. 


JAMES JENKS, 


Detroit, Mich. 








Palmer’ s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


PHILADELPHIA, PA. 





f07 Market S8t., 


THE MEYER’S ORIGINAL 


‘Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 








HTS 7 7H 





W. F. SWIFT 


G. W. STOCKLY, President. <7." TRACY, gt epee WT. NA ase poy ~~. ‘. 
POSSO: sst. Sup 


]. POTTER, Treasurer. S. POSSON Supt. 
Ss. M. HAMILL, jR., yh om Secretary. 


THE BRUSH ELECTRIC CO, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Erc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use.  Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. §S. A. 





em Agencies Everywhere. 


TRON CLAD PAINT CO. iron ciaa Paint co. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

a=? Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND, .OHIO. 









(Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


P) BURGLAR ALARM DOOR KNOBS 


Burglar Window Alarme.. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


Grand Arcade, Cleveland, 0. aa Agents Wanted. 








——WITH-—— 


EXHAUST HEATER COMBINED, 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 








SPRINGFIELD, OHIO. 








$80 will buy the best No. 1 band saw in th 


world. 


$100 will buy our new No. 2 40” band saw. 

$185 will buy our new patent band re-saw 
ing machine, 

rd oo will buy the best No.1 automatic ~ 4 
—- machine. Weatherboarding attach- 
ment included, and one saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, Il. 


ANIMAL POKES 


= pegrent animals f — 





b = Rs | pores 
by barbe the 
market. ; eo AS 


improvements. Prices low. 
Factory extensive and relia- 
ble. — for catalogue and 


a ey BISHOP, Berea, O. 


STRONG, WELL BUILT, SERVICEABL® 


STEAM ENGINE 








Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LO-D. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Elmira, N. ¥. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining betwees 
the inside and outside staves. 


UNIVERSAL RADIAL 


| RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 





EMBODY ALL DESIRABLE FEATURES 


we. PRIGESS #50 208 UPWARD 
SUNIVERSAL RADIAL DRILL C0 


CINCINNATI. O.US.A 








Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, 96.00 up. 
Shafting, Hangers,- - “ $1.00 up. 
COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, @ 





nics tig eis in aS 












































a eee 


aH wet bed DTP A? DTA TR oo ee ee oe 
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TSE SwEET & CLARK Co... Marion, Ind. 


Manufactures of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
p@ Write for Price List and Catalogue. 

















CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
GRANT McNEIL, 


AKRON, O. 


Send for barrow circular. 





IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, $20 30; No. 2 
Foundry, $19 30; No. 1 Gray Forge, red short, 
$18 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CuIcaGo (reported by Messrs. Rogers, Brown 
& Co.): Scuthern Coke No. 1. Foundry, $19 25 
@20 25; Southern Coke No. 2 Foundry, $18 50 
@19 50; Southern Coke No.3 Foundry, $18 25 
@19 25; Southern Coke Nor, Softeners, $19 00 
@19 25; Southern Coke No. 2, Softeners, $18 50 
@19 50; Ohio Silveries No. 1, $19 25@20 00; 
Ohio Silveries No. 2, $1825@ 1900; Ohio 
Strong Softeners No. 1, $20 75@2125 ; Ohio 
Strong Softeners No. 2, $20 25@2075; Lake 
Superior Charcoal Nos. 1 to 6, $23 00@23 50; 
Tennessee Charcoal No. 1, $21 50@22 00; 
Tennessee Charcoal No. 2, $21 00@z2I 50; 
Southern Standard Car Wheel, $26 00@27 00; 
Tennessee Standard Car Wheel, $22 00@22 50; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 oc@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 75@19 25; Southern Coke 
No. 2 Foundry (new classification), $18 25@ 
1875; Southern Coke No. 3 Foundry (new 
classification), $17 75@18 25; Grey Forge, 
$17 25@17 75; White and Mottled, different 
grades, $1600@1700; Silver Grey, different 
grades, $16 75@17 75; Southern Charcoal No.1 
Foundry, $18 75@19 75; Southern Charcoal No. 
1 Mill, $1750@18 00; Southern Car Wheel, 
Standard brands, $23 50@24 50; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Poundry. 75@19 25 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
2250; Hanging Rock Cold Blast, $24 00@26 oo; 
Hanging Rock Warm Blast, $00 00@00 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FounpDRY—Southern coke No. 1, 
$18 25@18 75; Southern coke No. 2, $18 00@18 50; 
Southern coke No. 3, $17 50@17 75 ; Mahoning 
Valley (Lake ore mixtures), $19 50@20 50; 
Southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No 2, $18 00@18 50; Missouri 
charcoal, No. 1, $19 oo@19 50; Missouri char- 
coal,No. 2, $18 75@19 00. FORGE—Neutral coke, 
$17 1750; Cold short, $16 75@1700; Mot- 
tled, $15 50@16 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2350@ 
2400; Southern (other brands), $19 50@20 50; 
Lake Superior, $23 00@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $19 00@1975; Southern 
Coke No. 2, $18 50@192 ; Southern Coke No.3, 
$:8 00@18 75; Southern Grey Forge, $:7 59@ 
18 25; Southern Charcoal No. 1, $20 50@21 50; 
Southern Charcoal No. 2, $20 20 50 ; Missouri 
Charcoal No. 1, $21 oo@21 50; Missouri Charcoal 
No. 2, $20 50@21 00; Ohio Softeners, $20 50@ 
2150. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $24 50@25 00; Southern, $22 00@ 
24 50. ONNELLSVILLE CoKE—East St. Louis, 
$5 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $21 50@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $20 50 
@oo oo; Niagara No. 1, $21 50@0000; Niagara 
No, 2, $20 50@oo0 00; Niagara No. 3, $19 50 @00 00; 
Ohio Softener No. 1, $20 co@0o 00; Ohio Sofener 
No. 2, $19 co@00 00; Lake Superior Charcoal, 
$24 0o@oo oo ; Tennessee Charcoal, $23 00@oo 00; 
Southern Softener No. 1, $20 50@00 00; South- 
ern Softener No. 2, $20 oo@oo 00; Alabama Car 
Wheel, $26 oo@oo 00 ; Hanging Rock Charcoal, 
$24 50@00 00, 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$22 50@23 50; Lake Superior (coke) Bessemer, 
$23 50@24 50; Katahdin (Maine charcoal), $26 00 
@26 50; Lake Superior Coke, Foundry, all 
ore, $20 50@21 50; Lake Superior Coke, Found- 
ry Cinder Mixed, $20 00@20 50; Standard Ohio 
Black Band, $2000@2100; Southern No. 1, 
$20 00@21 00; Southern Gray Forge, $18 0@ 
1850; Jackson Guey Ohio) Silvery, $19 50@ 
2000; Old Car Wheel, $20 00@21 oo. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 50@19 75; No. 2 Foundry, 
$18 50@18 75; Grey Forge, $17 25@17 50; Whiie 
and Mottled $16 by AF Warm Bilaet Char- 
coal, $20 co@24 00; Cold Biast Charcoal $25 eo 
@29 co; Bessemer, $21 ee@21 ge. 








CINCINNATI (reported by Rogers, Brown & 
Co.): Hor BLast FounpDrRy—Ohio and South- 
ern Coke No. 1, $18 18 50 ; Ohio and Southern 
Coke No. 2, $17 50@18 00; Ohio and Southern 
Coke No. 3, $17 00@17 5»; Ohio Soft Stone Coal 
No. 1, $18 00@18 50; Onio Soft Stone Coal No. 2, 
$17 00@18 00 ; Hanging Rock Charcoal No. 1, 
$22 2300; Hanging Rock Charcoal No. 2, 
$21 2200; Tennessee and Alabamba Char- 
coal No. 1, $19 00@19 50; Tennessee and Ala- 

ma Charcoal No. 2, $1800@1900. FOoRGE— 
Strong Neutral Coke, $16 75@1700; Mottled 
Neutral Coke, $16 00@17 00; Cold Short Coke 
$:6 00@16 50. CAR WHEEL AND MALLEABLI— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 oo. 


MERCHANT IRON AND STEEL. 
Flat Bar. 






I 

I A} to % inch... 
1% by % to X inch..... 
and Key ¥% to % inch 
Round and Square. 


1 to 1% inch 2 
2 to 2% inch 

2% to 3% inch aval 
3% to4inch 3 
4% to 4% inch.......... en 
SE INTER MONEE sacs ndncaeicebenunanatceucena prsesaneacsasenaceete 3 70 




















I TN aco vcau dca ura sbucskuenssdnnnsbarnecesee 2 40 
th MIN IIII divn nn cuntencentensminascensanedsmmamsntonmicened 2 











eeeee 














Heavy Band. 
¥% to 6 by BM and 5-16 INCH.,......cccceesseesesseseee 2 20 
to 1% by &% and 5-16 inch............... +++2 30 
\% to % by & and 5-16 inch... +02 50 
+4 to % by & and 5-16 inch................cscceeeees 3, 00 
% 
% 





Hoops. 
to 4, Nos. 13 CO BS ecocconccveccccosccecsccecocessees 
£0 B, BIO. TE £0 1G. ccoccsscceccecosscccces ae 
1\ to 2, NO. 19... sconasenenuccsonnsasesces 















Se Ob OO, Diacnnncccaseccccensaccosaseontcosin 
15-16, 1 and 1%, Nos. 13 to 15 sepanenebenl 
15-16, 1 and 1%, Nos. 16to1 


ee eeeeseeceeees 


» NOB. 13 £0 TS..cccccccccere 
%, Nos. 16 to 1 
%, Nos. 19 and 





13-16, Nos. 
13-16, Nos 
13-16, No. 
13-16, No. 
3). Nos. 
x’ Nos. 
4, Nos. 


%, Nos. 13 to1 
%, Nos. 16to 1 
%, Nos. 19 and 20... 


Light Band. 


1% to 6 Dy % tO 3-16 IM.......ceccreeeceereseeeeeeeeeees 
1% to 6 by Nos. 11 and 12... 3 
1 to 1% by % to 3-16 in....... 
1 to 1% by Nos. 11 and 12...... 
% and 13-16 by % to 3-16 in 
% and 13-16 by NOS. 11 AN 12.....ceeeeeeee i 
Y% and 11-16 Dy % to 3-16 it....... ceceeseeecseeeveeeee 
¥% and 11-16 by Nos. 11 and 12.. 
and 9-16 by % to 3-16 in. .. 
and 9-16 by Nos. 11 and 12 
by % to 3-16 in... 
by Nos. 11 and 18 


LELbbLbii 
BESSSBBVISSY 








Wagon Box Iron. 
% inch, beveled edge, by Nos. 11 and 12...... 3 00 








[-: 5 « fess 
% inch, ” ? - 13 and rae = 
Sheet Iron. 

10 to 14 , 275 

No. 


No. 
No. 
No. 
No. 28 














CHNo.1 ” 
CH Flange, “ 
Extra Flange, 
Solid Fire Box 


See eee eeneenee ee eeeeeeeneeereeeeeeee eee See eeees reeeseuenees, 








Above includes 
go tu 96 in. wide... 
96 to 100 in. wide..... 

100 to 104 in. wide....... 1% 
TOU FEO Nils Wit ecxics cocnscsenvevesctenicaccsvesese 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 
1 to2in. inclusive.. 
F167t0 Min sess 
7-16 to % and 2% to 3 
PC Pe Rae 
Be I IN WO ins. ciconcsecencesscocescavnccecssteail 
eee 
\% to9-32 and 6% to7 in 
Wn Eli sesvesvisscacsexssais thins cagduocstoencosneUeccohicagentens 





2 to 9-16 wide by 2 to % thick... po 
Bessemer and O. H. Steel. 





Machinery base price, 3 00 
| EE ars ; 3 00 
NNIIIN <=s sc dulncdoccapyoctine scdbosuvsinases = 3 50 
Sleigh Shoe se 3 00 
| Ee ee ae 3 25 
Cutter Shoes, tapered and burr. - 3 25 


English Tool Steel. 





Burden Boiler Rivets. 



















%, %, 11-16 and ¥% inches diameter.............. .4 00 
Bridge %, %, 11-16 and ¥% inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET Tons 
WO. FR. BR. WrOMMMt OCVAD cece ccccciccscoccececs $22 00 
No. 1 wrought scrap........... «+02 20 00 
No. 1 Machine cast scrap 14 00 
IN STI cnacnsnenensstanessentebnensssoctnecesen - 26 00 
Te CT ccc cascasconcsccocansecess ccnces . 16 00 
Wrought turning (free from cast). ones, 5 OO 
IOI... -ctestcsricausevecerseteassovesners + I0 0o 
Uncut wrought iron boilers.......... « 13 00 
Steel boiler plates..........cccco.eceeeee ; 15 00 
CERES TRIG 2c cccerccessseccense ° 50 
Pipes and flues (Clean).. . 14 00 
IEE RENIN n= concnteapnacaebscnouens 14 00 
Hoop and band iron.......... 14 00 
OS EO ee 10 00 
Wrought drillings sss. 12 00 
EIEN BION oon ca cccsspncannanscsnasatagcteancanens 10 00 
Gross TONS 
CN PN RE acs ch ncenssnckensnneoscacecsesanctaics 26 00 
IE SEMIN ices ccknoc naspnasnsahasincacsacednuah ian 25 00 
Old car wheels enon 10 50 
Old copper........... YD ro 
No. 1H. red Brass. II 
Heavy yellow brass. 
Light yellow brass.. 
SSE ees 
Sn TI ss cocsesconcassntenenqianvacens caceusdievares 
BE FIO cenedussnsssscabennccsesconstesstecnee oe 3% 








H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLaTE S’ EEL. 
BoILER RIVETS. 
Nc RwWAY IR N RIVETS. 
SMOKE STACK AND GASOMBETER RIVETS. 
BAR IRON. 
BAR SiEBL. 
STEEL AND IRON ANGLES. 
SuHeeEtT IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IR.LN PIPE AND FITTIVGS. 
PULLEYS, HANGERS AND COUPLINGS. 
Beams AND CHANNELS. 
STEEL RAILS A*D CASTINGS. 
GALVANIZED SHERT. 
POKTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





PITTSBURGH & WHEELING COAL C0., | 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERGOR, Gales Agent 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


irom =- Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. @. POLLOCK, 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE - .- 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 





H. P. Hussey. Geo. H. Pomeroy 


HUSSEY & POMEROY, 





EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O,. 


‘Garvin Machine C 





“s]]Up pue sourgoem Zuryiw ‘sssued ‘say ie] “sjooy SS 


*39p1001 3,2njdeynuEU JO Sputy [Te 105 $]OO3 [eIIadG 
S19YIOM UOIT PUB SISIUIYIEU JO SAZINJOUjNULy aw 





| 
| 
| 


| Gear and Rack Cutting, Milling and 
| Index Drilling to Order. 


| Laight & Canali Sts, NEW YORK. 





7 j : M The Crescent 
| Engineers’ Specialties, ‘vsvricatin 
Compoun 
and Automatic Grease Cups will effect a savi 
of 75 per cent. over oil. Investigate their 
merits. CRESCENT MF@. CO., Cleveland, 0. 
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‘Tsp Iron TRADE Review. 

















MACHINERY SUPPLY MARKET. 










Blacksmiths’ 

Moulders’ 

Han 10@50 

Belting. 
Boston Beltin Co’ s os dis 708 § 
ene emtten. dis Goh eok 10 

es ~ i tan. EES SaaS dis 5s 

Hoyt’s Short Lap......cncssscorsrersrsserrereeneees dis 


Cleveland near Co. extra standard dis 6o& to 
Shultz Raw Hide Leather Belting, sin le, a 
EE in, S$ 35&5 
Shultz Raw Hide Leather Belting, double, 
and Light Double...........ccccceseesseeees _ cS 
Standard, oak tanmned...........csscceeee-+ ‘7 
Alexander Brothers’ pure oak re 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co........... 
SE icinicicheccdcveswakibinibinnsein erenenntenaseseens ess 








seeceee 

















MIR sxccsndscspitssiwasuseopeseseinensianehin oocegl ¥ 
White Crayon................. 
EEE EE ra 
NE ccaccccpenncssineeeseeen tntessuensanensoussuesecses seeseed 
Cushman’ 8 4 Jaw Independent................. dis 45 
Combination ee TT 
20 Geared Scroll.. eT 
- 2 Jaw Brass Workers............. dis 30 
- i ivcaecicia ica dekamenessesoouce: senesava dis 35 
Wescott’s Scroll —— «sis 30 
NS EEE dis 45 
eS Little ant | dis 30 
Horton’s Unmivernal...........cccccrccccccrseccoeccceed i 
a pO ere 
National Combination... 
Sweetlan eee 
Skinner re 
— Independent......... 
Almond Drill............+++- 
Morse Oe atbsagsonsencises 
I  ciiccccsesstenectccendeccctosenssncesenessed 
Cutters and Reamers. 
Cleveland........... dis 10@15 
Pratt & Whitne dis 10@15 
Standard... dis 10@15 
Brown & Sharpe, “Milling Cutte . dis 15 
Gear Cutters............0000+ dis 15 
Crowbars. 
SS LEIS EE nee eb f 
Tron, Steel Ppoints......cccecsrrerceereeceeseeees Bbs 
Drill and Drill Stocks. 
WephOt EIS oo. cccccesecessseccnecesssssnccvecesecess dis so&10 
Morse Taper and Straight ‘shank to 
BEE” . .ccccnntncccsecenssorsosonncseesooessosevenoossend dis 50&10 
Morse Ta er and Straight shank Larger 





Emery. 
No. 4 to No. 54 to —, y F. 
46 gr 150. gr. 
Kegs, # D............ 4c 5 ¢ an 
ig kegs ¥ D........... 4%e 5c 2%c 
kegs ¥ D.......... 4c 5c 3 ¢ 
1ocans,1oincase 6 c 64%c . <= 
10D cans,lessthan 
ivsisccentectbessaabent io ¢c Io c 7%4Cc 


Emery Cloth and Paper. 












Barder, Adamson & Co.........00.::000000+--dis 40@46 
H. H. Bart dis 40@46 
Detroit 
Norton’s 
Grant 
Union Stone i 
PNITIEEE coc ccsccvecscccsoence ceosoccouecoseseoconcenasceses 
WUlCamite............0.ccccccssevccccccccceerecccoees dis 15@20 
WE ccccccocccssecer coccescosseccseosseccces dis 10&33% 
eeeneten... dis 
vi rifed. aauabe 
VRleaMite.....cccccroccccscscescccccsocccccceccsccceed 
Nicholson ssa estabannsspueanseseaed dis 60& 10@60& 10& 10 
Ku Precocccccccccece dis 25 
Kearney & “7 egenmmantr dis 608 10@60& 10& 10 
Black Diamond... soreeee iS 60& 10@60& 10& 10 
ATCAAE........cccccccercccsscccccesered dis 60& 10@60& 10& 10 
PUR OMEEIIATD .scnccccosecncsecnonessceescssoconecossccoshs is 65@70 
WOBEETR noe. ccccescceccccssscoccccscesceccescece dis 70 
Bia’ S.......ccccccccrcccceccccere.coccssevcveces dis 25 
Grobet’s...... .....-cccccccssesrcsccerees svvee dis 30 
Reynolds Bros.’ Hand Cut.......cssescceseeeees dis 50 
Hammers, 

TT... casaaccdapncanndensewstenadaenenenacasnscsenebaveon’ dis 40 
vihe BOW Liet, JAM. 15, WH Ferrrececceseccseceseceres ~_ 4 
Heavy hammers and alas under 5 Ds. 1 


over 5 Ds 14c, new list. 
Jack Screws, 


Fitimola Bolt CO. Wet ccscecessrsccocsesccsevccccsceed dis 70 
Nuts and Washers. 
Size of bolt inches 4% - % % HK 4 4 


8 % 
15% 11% a ¢ é si 5 5 





9 8 a4 
an 100 be, ¥ nt amt 
boxes add Ic to list, 
Pp (wire.) 
Tot Teale 16, LOD pocrccccccescccese recccosccccosed dis 70 &10 
pot bef 5 "Mails, bi nace ce card rate 
Pa aa 2. 
{gs Less car ioisbe 40 
Oilers. 
Zinc and Tin............. a racelsiasaakeesbpsoskshia tanned dis 60 
WOROG BME COMME cccccecccnccccccesccssncseees cosees dis 50 


Malleable (latemes", No. 1, $3.60; Ne. 2, $4.00; 
MO. 3, $4.40 ® doz dis 8 19@10&10 


Packing, Steam. 


seeeeeeweeeeesenersoes 


Boston Belting So pnenneoneanscasencescnses. aoseses *..dis 60 
American Packing Hemp siaantthhents caiéa 8 Dio@i1 
Russia Packing «—  eeesesesevees eseaieeaael 8 Bi4 
Italian Packing so 8 Diz@14 
Plumbago Piston soveceee deasones ecccreeccocees shusanhe 
Morrison’s eases “B Dso 
uare Flax “ B60 





























Picks. 
Railroads, 5 tO 6 DB......c.cceceeceseeeseeees 12 dis 60 
- to 7 Bs. $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List... we 
RES SIERO sncsacntbadehsnnesiseveoscncesedésecont dis 55 
SERS. WE, FA iaibtiretcseccessscessescccteensd dis 55 
Rivets. 
Iron, Thousand, list November 17, dis 
Jtibenbiieieniaanenssss, Ghuaiaitaniateeisivenerinan Amiel 8 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November TJ rcrccccccecececcsoccesovescosoceseed dis 50 
OE cecenccinesaccceieemmieducoesne eSeedbee dis 50@50&10 
Rope. 
Manilla, % inch and over...........ccscese00 8 Dis 
Sisal, 4 inch and Over ...........ccsccessceeeees 8 Biz 
Sand Paper. 
o> deig Gik Ssh acintccnninensreconewente cocsessed 10 
H. H. Barton’s............ 0& 10 
New England Flint 10 
Barton’s Garnet...... 20 
Saws. 
PRICES IRIE oc ccceniscpicssessccnseensnneoines is 45 
_ ee ates eweneavensed dis 20 
BETO cccocccoss en cveccccessesococcoccn coo NN Ot 
Hack Saw BEETLE vos cccucsese coneqnassoneccecteneteevees dis 20 
PEE concnessenswvoces- scaceseer eosteel dis 20 
s — ? eae es dis 20 
Saw Swages OE ae dis = 
Atkins’ ae dis 
Mill, Mulay and Drag Saws..dis pot a 
ne WO0d SAWS...ccss0+ cescesees soveseeed 8 40&10 
" Silver Steel Diamond 
Cross-cut Saws6.............. dis 7oc per ft 
- Dexter Cross-cuts............ dis soc “ 
ve Ne er ra: s3oc “ 
™ Tuttle Tooth eee. dis asc ‘‘ 
se One-man Cross-cuts.........dis 32¢ “ 
se Ul eee 
No. 6 7. eee 








Excelsior Saw Tools.... 
Perfection ve 
Detroit Saw Works, Circular.. 


Band......... 
= ” bid SEEMED csacecsvatyconvceuied 
Screws. 
Wood Screws—List Jan 27, 1889. 

PR PIOIEE SEIN 5,ccancsescsvesusessensacokbueustudened 
Round head irom..................04 ee 
Flat head brass..............sec00«. 
Round head brass............. 
WAGBTO. COD... ..cccceccccecssoess 
Hexagon PP -cocsceccce 
Set C. H. C. = 
Machine, flat head, jron....... 


Machine, round head, iron... 
Bench and hand— 

EME OF COGCB .000es ccc csncevecessuscscncsiecs 

Coach, patent gimlet point 


Shovels and Spades. 


Ames’ list November 1, 1885 
ES Ee ee 
Hussey & Binns, railroad... 





Taps. 
Cards, Hand and Nut to 2 a dis 50 
Carpenters’ sig ee. oe eeerepnee —_ 50 
Morse " Seaman i 
Pratt & Whitney - * new list dis 10 
BERCIIS SST TOG icc cccce sce cccocceseseccecoonss di 


Pipe a to 2%in 

Stay Bolt Taps. ........ccccccsccccesceseee 

Stove BOlt TR pG..cc.crcccesccsccesss 

PPELISY TODB...ccccoone. coccccescosoncecscccasescoaccoesed 
Twine. BC. . 


No. 12, Flax Twine, 4 and %D Balls... 
No. 18 — ly 


No. 36 ae ae <s di ae 

2-Ply Memp. if & 5 A > Balls (Spring Twine) II % 
3 fly I 

3Ply “ 1% 

Cotton Wrapping, 5 Balis ‘to b.. 


Vises. 


Solid Box 
Parker’s 
Prentiss 
Stephen’s. 
Barrett’s..... 
Miller’s Fal 
Merrill’s... 
a a 
Maneer’s machinist................sccseceeeees 


Wire. 





Coppered Nos. o to 18, market li 
Galvanized Nos.oto18 ‘“ 
Tinned market Nos. o to 18 
CASE EOE .ccccenvccescossescesscccces 
Tinned Broom Wire........... 
Annealed Fence, Nos. 8 and 9 
Annealéd Grape, Nos. 10 to 14.. 
Stub’s Steel Wire regular 














Wrenches, 
Cos'e genuine, cash in ten days............... dis 50 
ie WTI csccconsscennencnencses socenaces dis 70&10 
MPA TUTTE sccacsehesossaessercesesensapesabaassed dis 75&10 
UMC IIOE sc sccsarscsostsericnsesiscessesses dis 55&10,& 3 
Bemis & Call’s Combination ..................4 dis 35 
Donohue’s Engineers.........cceseseeeeeeees dis pre $1 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged seeanasenl dis 10 
sll eneennnes dis 10 
Alligator ¥ S = guisatienn dis 40 
. .s 7 
Williams, White 


&Cco., 
Moline, Illinois 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 





JUSTICES HAMMER. 








Improved Screw Cutting 


FOOT AND POWER Aine 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies, Lathes 
on trial. Catalogue mailed on application. 


mE THE SEBASTIAN-MAY CO., 
164 West Second St., CINCINNATI. 0. 








Webster, Camp & Lane Machine Co. 





Automatic 


e@ Send for Catalogue D. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Holsting ‘Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 

Endless or Tail 
Systems.) 

CORNISH PLUNGER AND 

BUCKET LIFT PUMPS. 

or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 


Rope 





THE THOS.D.WEST FOUNDRY. co 


CLEVELAND.,.O. 


| t 


IRON.CASTINGS. 


DAIL 


Y MELTING CAPACITY 7S TONS-SPECIAL 


FACILITIES FOR ECONOMICALY TURNING OUT 


SMOOTH CLEAN CASTINGS. 


OVUPLICATE WORK A SPECIALT Y 








—— Wood-Working Machinery, 














A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 
ing, Mortising, Boring, Shap- 
ing. Carving, Etc. 


Complete Outfits. 


Write for our New Illustrated i Cotulogue (just out) and our Latest Price List. 


>| FRANK & 


Mention this paper. 


CO., 176 Terrace Street, BUFFALO, N. Y. 








Unique Automatic 


Indorsed by Leading Engine Builders. 


lidity of which is acknowledged. 


describing above, address 


UNIQUE LUBRICATOR CoO., 


IMPROVED 


Steam Sight-Feed 
LUBRICATORS. 


Manufactured under strong patents, the va- 


For Illustrated Pamphlet and Price List fully 





Po Mansfield, Ohio. Lubricator for Station- 
ae 6 other small| Active Agents Wanted. Special inducements ary Engines. 





jumps, 
Single nienenien. 





offered Dealers and Jobbers. Double Cnonection. 





BONNELLS 


roe nel 
ee) 
phan 








Bonnell’s Nubian 


IRON - ENAMETLS. 


The most complete line of Blacks for iron ever offered 
the trade. Put up in all sizes, from %-pint can, with 
brush for home use, to 50-gallon barrels. Of all grades, 
from the cheapest ‘dipping black to the finest Cieeals 
enamel made. 


THE NUBIAN IRON ENAMEL CO., 


Sangamen and Jacksen Sts., Chicage. 
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wie Cenc at naib, 






"Term IRON TRapDPp ReEvIEW. 








Represented by < 










171 BROADWAY (su:te 24), New YORK. 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT ‘s BARKER MFG. CO., General Agents for United States, Springfield, New York and Boston. 
WwW. S. COLLINS, Cc 

ALDEN SPEARE’S SON & CO., 3 CENTRAL WuHarrF, BOSTON, Mass. 
( KALAMAZOO SPRING & AXLE CO., Katamazoo, Micx. 

WM. PICKETT, SON & CO., 170 Lake 8T. Cuicaco, ILL. 









HILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Cat. 
G..S. BARROWS, 6 WADE BLDG. CLEVELAND: O, 
SISEND FOR CATALOCUES. 






































HARDWARE MARKET. 
Augers and Bits. | 
OMMON AUCETS ANA DVItS.......0..cceeeeeee ooneee dis 70 | 
SEMEN Ba sscccicnsseccseukikadevi eis sebevensosecceosresd dis 60&5 | 
Cook’s Douglass Mfg. CO..........esereseseeees dis 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, yy 
pe a eee er dis 
Hollow Augers, I[veS’........scecesseseeseseees 
Hollow Augers, Bonney’s Adjust. ® 
MU: Mili ie unke sanavesdseinsnestgucccssnanpaucouceseil dis 40&10 
Hollow Augers, Stearns’ Adjust. $ 
sera ha seats 
Gimlet bits,tcommon.......... per gross $2 3.25 
Standard Bit Stock Drills............... dis 
Ship Augers dis imaieknne 
Axes. 
Makers’ and Special Brands— 
First quality ag bausuuesknaveeecounsvered Pdox. $ 25@6 75 
ORNETS....nccrccccccccrcrccccccscevscces sovees doz. $5 75@6 oo 
Full ‘polished icesecensen’ $8 25 
Bolts. 
Cast iron barrel bolts................0000 pikes dis 70 
Cast iron shutter bolts, etc..............ssseseee dis 70 
Cast iron chain bolts........... weecee cccccoreslile 10 
Ives’ patent door bolkt......... ....+ s 60 
Wrought iron barrel bolts...............+ eseeeeGi8 70 
Wrought iron square DbOItS............0esse0 dis 70 
Wrought shutter bolts......... SEES dis 60&10 
Sargent’s list 
Carriage, common, new list...... . 8 70&12% 
Tire, COMMON, NEW List........ccccrccccccsseesceed dis 70 
Cue and tire, Philadeiphia pat- 
secccecccccccsecsocooocecees dis 75&10 
one NERNN EDs cckscebeacaossusceecebeceusscviscneosesenede dis 62% 
BE POR vs cnsecnssesnnnevsnssncessovsesrnteocnns ooo is ogs 
Pains cocccoscssssecesteees dis 75&1 
We Bcscsciseccsccensseass sctevecen coecccccscesced dis 75&1 
Buckets, Elevator. 
Seceuenacpatinowe dis so&r10 
Butts. 
Wrought brass....... bebbecodensaeusesssen ecceee mee 75&10 
Cast brass, loose joint...............06 sceceree G8 33% 
Cast Iron— 
Fast joint, narrow....... neasnaes ring 50& 10&5@60&5 
Fast joint, broad...........cses dis 55& 10&5@6o& 10 
Loose joint . ..dis 70 
LOOSE JOIN, JAP.........seeersereeeerreseerresressesees dis 70 
Loose joint? jap. with acorns.. ...dis 70 
LOOSE PiN, ACOTME......ccccreereeerssereeesereeserers dis 70 
Loose pin, japanned acorn..........se00..00 dis 70 
Loose pin, acorns, jap. plated tips............. dis 70 
Wrought steel— 
Wrought, fast joint, narrow........eeeeseesees dis 70 
Wrought, fast joint, Droad........eeerees dis 70 
Wrought, loose joint, REE ona cosasphahavend dis 70 
Table Butts, back flaps, NED cc coakeaescsisceasaal dis 70 
Regular inside blind...............cccscseseeesseee- dis 7o | 
ico inside, aNEMIIN ccsicoucensasenanconsascsaanskensanl dis 70 | 
oe yen S aadae Seaaaaaa neaghabenbeaendccatoeaneastaimebatiad dis 70 
Light MN PEO snesecenvnncnansssencccaneescsconccsecons dis 70 
Chains. 


Trace, 644-10-2........ $8 pair 1.0 

Trace, 644-10-3........ pa "32 50& 10@50& 10&5 
Trace, J-IO-B.ccccccveee 8 pair 

German Halter Chain, let tate. 1887...dis 50&10 


German Coil, list of June, 1887..dis 50&10&5 
Galvanized Pump RUINED ccassean seansseasnann . Deke 6 
ee RE SS ee dis 75@75&5 
BGR CAIs, BERRB..ccccccececcccecsccs neces: dis 70@70&5 
Chisels. 
Socket Framing and Firmer.................000+ dis 


75 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 














Table 

Excelsior Pocket 

DOE) OA OR ccceresssceccsenes csesessscass dis 508108 

Double cut low SER asscancsbasanaexasoaseusaba cetaae i : 
Bee”? ccccce cove: eecccecocescses 8 gross $12, dis pose al 4 

Hangers. 
Barn door, old patterns........... dis 10&10@70 
cane (Anti- NINE snaccueceaue westa) <eeaueeel dis 70 
Dcahahebasasensasenchatabensacakeashed dis PRreGedcoks 

- itary 

Kidder’s........000++ apeonesasndounnsen abnenensd aa 

Terry’s Patent......... 5in., $12; 4in., $10, dis 50&5 
PATABOMN..cccccescccesceccescvescccsccceccccccocosesees dis 40&10 
TR TQIIIE Bicsencassonssbaccesiesscnscnnanssoesncss dis 30@30&10 

arse . ails. 


No. 10 
Ausable, $D.. 33 b 4 2 as | dis sanguine 
Sutaaeh, SO 1 


Horse Shoes. 


Burden, at factOry........c.sccccseseeeeeeeees $8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 





FACCOTY....00r00-rsccerrrrerreseeeeeeessersccssores 8 keg bo 
Mule 1 aon at ‘factory eecoceseneee sosscoree Keg $5 00 
Knobs. 
Carriage, 90004... .ccceree $8 gross 80c dis 60&10 
Base, ss, Jape dis 7o&10&5 


WP GBM cc ccoccnoosoncennomsnoccseos 
Hemacite door knobs, 1 new p Heat. dis 40& 
Door mineral... caseal 
Door Por, ja 
Door Por. nic 
Door Por. plated 
Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Brouse Goods. 
Door locks, knobs and latches............... dis 
Recutcheons and keys : 





60 
be 










Padlocks and padlock keyS............scss00+ dis 66% 
Bell pulls, mineral, porcelain and jet....... dis 60 
Bell pulls, genuine DION ZE........ceereeees di 


Lever bell pulls, genuine bronze 
Butts’, genuine bronze.................c000 i 
Butts’ bronze i 


Shutter hinges&flaps, genuine bronze. i 60810 
Shutter hinges, bronze plated 
Flush bolts, genuine bronze..... 
Shutter knobs. genuine bronze 
Shutter bars, genuine bronze 
Sash lifts, genuine ae 
Sash pulls and plates, genuine bronze 
Push plates, genuine PIONZE...cseeseeseeee 
Drawer pull, genuine bronze... 
Letter box plates, genuine bronze i 
Barn door ME ctasics cocsetanesansece su senczeeyseas d 








Plumbs and Levels. 


GRAMARIT TAGE ss. oss ciccosscccssere dis 70&10@70&10&10 

POCHOC TOCOIS. ovcscesssesscsesces dis 708.106 708 10810 

Davis’ inclinometers...............:ssseeessee dis 10&10 
Pumps. 

Cistern, best makers...............000+ dis 50&1 


Pitcher ‘spout, best makers dis 60& 10@60&10. 
Pitcher spout,cheaper goods dis 7085@ 7081085 
Pokes, Animal. 











Bishop's I. X. Tycccccoccsee peeds bec cneronceesen $B doz $6 co 
OE ee Seen B doz $5 25 
Bishop’s Pioneer................0000 R _ $375 
Bishop’s AMETIcAaN..........ccccccecceeseeees 8 doz $2 75 
on Rakes. P 
st stee is 65& 
ERR ocecsccaveccnscsccussisaves scinkia“eoen dis po 
Razors. 
Fees kL OT POE COO isis cciecesiccossensinaznenecil dis 20 
Wostenholme & Butcher............. $1004 - .dis 10 
PENN MUNIN ssccnssencaaseiocareteeuensexasteceses 8 $9 50 net 
Scales. 
Hatch, Counter, No. 171............s008+ $B doz $21 oo 
Hatch, po ee: $B dox $6 75 7 00 
Chatillon’s Grocers..sccccscccocccses esese 8 50 
WRI TOTR RIB soc cccscsesecescscccsscs dis 30@30&10 
Scale Beams, List of January 
12, 1882.. dis 508&10@50&108&4 





Screw Dr vers. 
Stanley R. & L. Co.’s hevenaoncseen™ 
Han dis 65&10 


Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchengeables Season nenicenhie 8 doz $18 dis 25 
Steel and i _— 
ET BN BI voces socesescedecnnenconses 
LOOT SR GBE sssss 0: c:cescanseiescceasesos }dis 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter........... dis 30&10 
Tacks, Brads, Etc. 

New List, January 2, 1888. 

American iron carpet tacks all kinds 







is 70& 

Steel carpet tacks all kinds.................. dis Toms 
Swedes iron carpet tacks, all kinds....dis 70&5 
BWOAES 17008 CROKE... 0 cccccssccccorsocesessess seuss dis 70&5 
Swedes iron Upholsterers’ tacks.........dis 70&5 
Tinned Swedes iron tacks.................../ dis 70&5 
Tinned Swedes iron Upholsterers’ 

III ss snicegnl scien cecnuahgabobabendanaunseanakasneal dis 7o&10 
American iron cut tacks dis 67%&5 
I 2. cada ceneabeannsnnpanacianaaian di 





Copper finishing and treak nails 
Cigar box nails.. 
Finishing nails.. 
Hungarian nails and miners’ tacks.dis comes 
Gimp, and lace tacks di 

ay tinned 











TORII GRID cccccecessccceececece is 66&10 
CS ee dis 66&10 
Common and patent brads.................. dis 66&10 
Tinned cap RUUIIRE MREUM, ..csncccasesenesneeus is 60 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 





Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior &t., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akroa, 0. 


208 Superior &t., 





| 
| 
| 
| 
| 
| 





ADJUSTABLE. 


Special Prices to the trade. 


SAMUEL C. TATUM & CO., 


t on 
e 


et 


The" Boss” Drop Hangers, 


BECAUSE—— 









DESICN is approved by all practical men. 

STRENCTH is ample where principal strains are. 

DRIP CUPS are lifted free without spilling any oil. 
ADJUSTING SCREWS are made a good fit. 

BOXES are easy to fit up and will not throw oil. 

BOLT SLOTS are long enough for good adjustment. 
SIZES are marked on every casting. 


hand, and shipments ma 
on short notice 


TRY THEM AND SEE. 


260 Water Street, 
CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 


A full stock of Hangers ke 





. << ORNEVU COE LES. 





Wrought iron open hexagonal sataivaaiiins. 
a perfect wrench 
hold. ‘ 

THE CENTRAL IRON & STEEL COMPANY, 


a@ Sole Manufacturer. 













141) Gee 


The only buckle made that has 
Made from charcoal 


iron. 





BRAZIL, IND. 





B. BARRETT’S SONS & CoO., 
Barrett-Laughlin Car Box Steel Axles and a Coat Wheels 







&@Send for Descriptive Circular and Price List. 




























MANUFACTURERS OF THE 


Coal, Mining and Quarry 
CARS. 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 


WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE (O., 


HARDWARE, IRON, NAILS AND METALS 


Rallway, Machinists’ and Miners’ Supplies. 
WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors ; 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC. 















146, 148 AND (60 WATER STREET, 


CLEVELAND, OHIO, 


OF EVERY DESCRIPTION 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Pennsylvania 











4 
4 iw 














Hulet, Holmes & Co. 


MANUFACTURERS OF THE 


sae — 
Eclipse Folding Clathes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes ont for beauty of finish cannot be excelled. Write for circu- 
lar and price HULET, HOLMES & OO., 

















Buna, | Oxo, 






20 


’Texm IRON “TRapDe Review. 














Classified List of Advertisers 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (]) once in three weeks. 








Pace. 
Animal Pokes— 
A. W. Bishop, Berea, O..............+ apenbcoesiians 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.... — 
Instantanous Water Heating Co., Chica- 


BO, Il}... .occcccorcccccrescrsere cocceseee -osee steegbonsacce 12 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y............+. 23 


Boring Machines— 
*]. H. Osborne & Co., Union City, Ind..... 12 
Bolts and Bolt Machinery— 





Upson Nut Co., Cleveland................2..-s02+ 20 
Colwell & Collins, Norway Bolt Co., Cleve- 
Site. ocaiiaducemescodaniaphjncenseneroensseetceeeceseesonnee 20 
*Seaton Mfg. Co., Cleveland..............-.++ ce SD 
Brick and Tile Machines— 
D. J. C. Arnold, New London, O.......04+...++. 12 
Beltings— 
Akron Belting Co., AKron, O......00.-cceseeee 12 
Belt Holders— 
*w. R. Santley & Co., Wellington, O........ ~ 
Boilers and Boiler Attachments— 
C. McNeil & Co., Akron, O.........cseceeseeee 20 
Kanterprise Boiler Co., Youngstown, O...... 20 
Unique Lubricator Co., Mansfield, O........ 18 
Columbia Injector Co., Cleveland.........0.0.. 16 
Penberthy Injector Co., Detroit, Mich...... 24 
Detroit Lubricator Co., Detroit, Mich...... 15 
Wm. B. Pollock & Co., Youngstown, ©... 22 
Alliance Steam Boiler Works, Alliance, © 20 


Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 21 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 16 


Bicycles— 

Lozier & Yost, Toledo, O......0.cceseerereceeees 20 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 19 
Chaplets— 


Forest City Machine Works, Cleveland... 15 
Coal and Coke— 
a & wheding Coal Co., Cleve- 


seneee soeeeere 





Cranes and Derricks— 





UNGStOwn, O........0+-ceeeee 22 
Harmar Foundry & eacine < Co., Har- 
mar, O ooo 22 
Car Wheels— 
Bowler & Co., Cleveland.......... ... coves coccccces BS 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O.......00-.eeee » 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass....... 1I 
Die Makers. 
Avery Stamping Co., Cleveland........ denesees 5S 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 16 
*Lodge, & poe Machine Tool Co., Cin- 


cinnati, O 
WwW. F. & John Barnes’ Co., Rockford, Ills.. 10 


Drop Presses— 
Williams, White & Co., Moline, Ill............ 18 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland.............seseeeses 22 
Elevators— 

I,. 8. Graves & Co., Rochester, N. Y......... 15 
Explosives— 

Hercules Powder Co., Cleveland.............++. 23 


Electrical Manufactures— 
leveland Electrical Mfg. Co., Cleveland 12 


rush Electric Co., Cleve Ra ssstesesen ncctne 20 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland.....................000+ 22 


Emery Wheel Machinery— 


J. Wendell Cole, M. K., Columbus, O., or 
Chicago, Ill 2. 
W.F. & John Barnes’ Co., Rockford, I11... 10 


Engravers and Klectrotypers— 
Mehpse. mectrotyye & Engraving Co., 





SMNMIIIRONEL sco sscnccagectenssndenestentessesbennssooaséoces 24 
Murray & Heiss, Cleveland...............cess0re 21 
Union Electrotype Foundry, Cleveland.... 15 

Engines (Steam) 
gd Manufacturing Co., Cleveland.......... 
. H. Jones & Co., C eveland........:csssscoe 


nantes & Taylor Co., Indianapolis Ind. 16 
The Westinghouse Machine Co., Pitts- 
MPNGITIN, BR iisceocsseccnstcscosscsesenceescscoscccscoecescs 
Geo. Worthington Co., Cleveland. 
Cleveland & Hardwick,Erie, Pa................ 
as. Leffel & Co., Springfield, O................. 
m Tod & Co., Youngstown, O.. 
Skinner Engine Co., Erie, P@...............c000 





Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, I1l.........+::esesesssseseesesseeee 22 
Van Duzen Gas Engine Co., Cincinnati, 
Ot duttacedec teaeadnocions 22 





Engines (Hoisting)— 
John F. Byers, Ravenna, O................:0ss0008 To 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 17 
*Curtis Regulator Co., Boston, Mass......... II 
Standard Regulator Co., Buffalo, i, Oe 23 
Ejectors— 
James Jenks, Detroit, Mich 16 





- Fans— 


Akron Heating & Ventilating Co., Ak- 
BOM, Dore cecccersscesscecscrccccseccccecsovee soccscescceeses 14 
Flue Uleaners— 
Crescent Manufacturing Co., Cleveland .. 17 
For S5aie— 
Poundetes, Furnaces, Machinery, etc........ 





Files, Makers of— 


Reynolds Bros., Columbus, O............ ss... 24 

A. & H. Gough, " Cleweland.........cc.cccccocosesees 16 
Forges— 

Buffalo Forge Co., Buffalo, N. Y..........:0-+. 

Cleveland chy Forge & Iron Co., Cleveland rf 
Foundries— 


Feed Water Heaters— 
Stilwell * Bierce Manufacturing Co., 


AONE ee eee eee seen eee esse eeeeeseeeseneeereseses 


Laidies's & Dunn Co., Cincinnati, O.. 
Armstrong Bros., S ringfie 1d, Rit 
RE. H. Jones & Co.. Cleveland.......sccccssoee 
Cox & Morrison, Wheeling, Ww. Va. wiledbiiees 


Foundry Cupolas— 

Victor Colliau, Detroit, Mich............. ecceccee 16 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... II 
Galvanizers. 

Avery Stamping Co., Cleveland.......... Sietine 13 
Gas and Gasoline Stoves— 

Schneider & Trenkamp Co., Cleveland...... 15 

Dangler Stove & Mfg. Co., Cleveland........ 14 
Gear Cutters— 

Peles, Cunningham & Co.,Philadelphia, 





16 

Hangers— 

S.C. Tatum & Co., Cincinnati, O............. 19 
Hard ware— 

pf, Bingham Hardware Co., Cleveland. 20 & - 

orthington Co., Cleveland.............. 

Seenaie Supply Co., Cleveland................ ro 

Hot Air Faraaces— 

Beecheer Furnace Co., Cleveland............... 21 
[ron and Steel Rooting— 

Sykes Iron Roofing Co., Niles, O....... pebenses 23 






a a Iron Roofing Co., Cam 





Garry Iron Roofin Mer Cleveland. wos 23 
Standard Iron —e ridgeport, _: Sa 23 
Thompson Manufactu ng Co.,Cleveland, 22 
W. G. Hyndman & Co., Cincinnati, _: Se 23 
*Merchant & Co., Philadelphia Wives seccsems 
W.J. Burton & Co » Detroit, Mich.........0:. 23 


Kanneberg Roofing Co., Canton, O........... 23 
Iron (Malleable)— 





Sweet & Clark Co., Marion, Ind................. 17 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 17 

Tuttle, Oglebay & Co., Cleveland Seonuntaeidand 17 

J. H. Outhwaite & Co., Cleveland................ 17 

Condit-Fuller Co., Cleveland, | Se 17 

Pickands, Mather & Co., Cleveland....16 &17 

Hussey & Pomeroy, Cleveland......... ...sess0 17 

H.N. Hill & Co., Cleveland................cccceces 17 

ae Ble ene oo 37 
Illuminating Apparatus— 

Keegan & Halpin, New York.............0...006 II 

Wheelock & Crichton, Chicago, IIl............ 13 
Lath Mills— 

D. S. Abbott, Olean, N. Y.......cscecceee coccccves 20 
Lumber— 

Martin & Barris, Cleveland 20 
Lathes— 

Sebastian, May & Co., Cincinnati, O.......... 18 

H. i. Shepard, Cincinnati, ee 16 

*Lodge, & Davis Machine Rinses | ie > 

cinnati, O... . 24 

Lifting Jacks— 

F. M. De Weese, Chillicothe, O............... «o 21 


Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 24 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V4..................... 10 
*Muncie Natural Gas Land Improvement 
NOS SS, Se ee it 


Chamber of Commerce, F.rt Smith, Ark.. 10 
East Chattanooga Land Co., Chattanoo- 
ere eee 20 


Mining Machinery— 
Webster, Camp & Lane Machine Co., 
MAME OO. ccccanconessncscceoesnocotnessoncsses weccccccces 18 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 10 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
MRNIEEN, EU cocoa dssanctuaehsennoonsncsuavaicaaniaesccesiaas 20 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 20& 24 


Garvin Machine Co., New York.......... eccccce 17 
Office Furniture— 

Burgess & Fish, Cleveland................ ecsccces 2I 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 19 
Patents— 

Osborne & Co. ONIIIOIEE... ccutscnpsstsapaasncaanse 12 


Plumbers and Steam Fitters— 


Parker & Meikle, Cleveland................ss00 15 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland............... eocevee 22 

Laidlaw & Dunn Co., Cincinnati, O.......... 22 

Hamar Foundry & Machine Co., ‘amar, 

© wccorccccccscceccresesosccccercscoccnccccccocccess cocoecccsoes 22 

Rumsey & Co., Seneca Falls, N. Y............ II 

Van Duzen & Tift, Cincinnati, O............... 21 
Pipe Coverings— 

A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 


Parkin & Bosworth, Cleveland... 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 20 
Punching and Shearing Machine— 

Williams, White & Co., Moline, IIl........... 18 
Pulleys— 


Geo. Worthington Co., Cleveland ............ 
8. C. Tatum & Co., Cincinnati, O.... 


Printing Inks— 
Ault & Wiborg, Cincinnati, O.................. 12 
Paint— 


Iron Clad Paint Co., Cleveland...........cccss.» 16 
Nubian Irom Enamel Co., Chicago............ 8 








Perforated Sheet Metal— 


Harrington & King Perforating Co., 
DIATE cts saeduquinanesinucereteanadioeteseuetecs 12 


Kolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 
Conn 





Railroads— 
Time Tables, Etc...... 21 
Railway Supplies— 








Forest City Machine Works, Cleveland..... 15 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 17 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... II 


Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Comm.......cssseeree 19 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland.........00...... 20 
Saws— 
Detroit Saw Works, Detroit, Mich............ 13 
Peter Gerlach & Co., Cleveland................. 21 
Shapers— 
*Lodge & Davis Machine Tool Co., Cin- 
REINA, Sitiits Sesiasensevasusencssecastencseses -evenecpencs 24 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland...... i 
Sheet Steel— 
Standard Iron Co., Bridgeport, O...... cccecceee 23 


Steel Castings— 
pana Steel Casting Co., Philadelphia, 





aaaein 13 
meas of Sheet Metal— 
Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 13 


Twist Drills— 
Cleveland Twist Drill Co., ~ gman ee | 






*Standard Tool Co., Cleveland.....ssecc.ceees _ 
Turnbuckles— 
— City Forge & Iron Co., Cleve- 
EERE Se ee 12 
Central Iron & Steel Co., Brazil, Ind........ 19 


Tackle Blocks— 
Fulton Iron & Engine Works, Detroit, 
PMI isc scaaceatbsanineacacccutosGetn enbbasanasdanee Wiss 24 
Type Founders— 
Franklin Type Foundry, Cincinnati, O... 21 
Water Columns— 


Reliance Gauge Co., Cleveland.................. 15 
Wheelbarrows and Trucks— 
OG Wes Ohno ssc cccicnendeccnccescnses 17 


Lansing Wheelbarrow Co., Laagsing,Mich 22 
Window Blinds— 





Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 

*F. Powell & Co., Toledo, O. . 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn...... ecee 36 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... 13 
Wood-Working Machinery— 


Be vvccncescsicccccnaconssencess 2I 
Frank & Co,, Buffalo, N. Y......... = 
Standard Mfg. Co.. Mt. Carmel, Ill 






Indiana Machine Work, Ft. Wayne, Ind 











For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





For Sale. 


A First-Class Small Machine Shop, 


Employing 6 men the year around, good 
business, on new work. Within les< than two 
hours’ ride of Cleveland. On leased ground. 
Will be sold at a bargain. Satisfactory rea- 
sors given. Address J. E. R., care Trade 
Review. 





Wanted. 

NA WFLL EQUI°PEKD MACHINE SHOP, 
I some light m-chinery to build; als» light 
jo bing and model making. Correspondence 
soli ited. Address A. H. ANTHONY, Jewett 
City, Conn. 





At Evst¢ hattanoo- 


= 
ga, adjoining CHAT- 
TANOOG 4, TENN., 
the Hb of the South 


and centre of coal and 


iron indust y. 
Population in 1880, 
13,C00; 1885, 25,000; 
1889, £5,000. Cheap 
iron, coal, wood, and 
labor. Low taxes. River front. Nine rail- 
roads, more building, giving cheap railroad, 
and water transportation in all directions. 
Climate, water supply, and drainage unsur- 
passed. Free sites and other inaucements to 


manufacturers. 
For full particulars, address 


EAST CHATTANOOGA LAND CO., 


Chattanooga Tenn., 
or L. B. RUSSELL, Sec’y, 
96 Summer St., Boston, Mass. 


For Sale. 
a 
Harlow Lubricator. 


Brand new. Cheap. Addr #s, 


LUBRICATOR, 


Care Iron Trade Review. 











CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage," Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Carriage Bolts. 


JHE ren ae & COLLINS NORWAY 
BO manufacturers of Philadelphia 
Carriage and a tire Bolts. 











Coal, Iron and Ore, 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 











Foundries. ones 
oo & CO., Car Wheels, Patent Chilled 
Frogs, and ali kinds ofcasting. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to73 Central Way. 














Hardware and Iron. 


M. BINGHAM HARDWARE Co., THE 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 








facturers of Steel and Iron Wire and Steel 


O"aciene ROLLING MILL CO.,manu- 








Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


Pass & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Stee) Stamps and Stencils. 


Woe ee J. H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


CNEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
Wr “inane ,;CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 



































Alliance, O. 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 
O°nzy, & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 





NTERPRISE BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oii 
and Water Tanks. 


THE GEM POST HOLE AUGER, 


———a, ——— 
a r LATEST AND BEST 


| on themarket. This 
Auger 








Bores Rapidly 


AND Is 
Easily Operated. 


| It will open wide when 
dumping the dirt; which 
| may be entirely removed 
| from the hole, whether 
wet or dry, fine or coarse, 
by closing blades. 








Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 














BOLT AND RIVET HEADER. 


SEATON M’F’G COMPANY, 
CLEVELAND, 0. 
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STLYE, 2 


H. B. BROWN & CO. 


EAST HAMPTON, CT. 


We allow One Dollar to every purchaser 
sending us this advertisement. 





erway) 
Poe ine 


THE /NANUFACTURES AND PRODUCTS 
OF THE UNITED STATES, 


° gonpris es EveryAsticle made inthis * 


-Indexed and Gassified-and @ 
@ under each article the namesand addresses @ 


* of” @ 
e THE BEST MANUFACTURERS. @ 


© Qmplete in One Royal OctavoVol.of over 1000p. @ 


* Frice inCioth,$5. in Leather$7. © 
* INDISPENSABLE « 
@ toBuyers of Articles inalllinesand © 
= Invaluable as 4 Statistical work. * 


@ - Orders receivedat office ofthisPaper- @ 
©00080000008000000008 


TRAVELERS’ 


| Mahonin 


RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 

Arrive. Depart. 
N. Y. & Pitts. Express....... ts 38am 25am 
Fast N. Y. & Pitts. Express*io 55 a m #2 oopm 
40am 

Pittsburgh Express... 
Youngstown Local 
Mahon’g div. & Pitts Local 





Mahoning Val. Accom........ 1430pm 
Pittsburgh Express............ ti120pm Irilopm 
New York Express............. 9B OO DP MB cccecocccocsee 

*Daily. {Daily,except Sunday. [Daily ex- 


cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. M. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. Mm., 1:30 Pp. m., 3:00 

Pp. M., 4:40 p. m., 5:45 p. m., 6:20 p. m. 10:35 

m 


p. 

Newburgh—6:15 a. m., 6:50 &. M., II:10 @. m., 1.30 
Pp. M., 3:00 p. Mm., 4:40 p. M., *5:45 P. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. m., 10:30. m., 2:35 p. Mm., 6:30 p.m. 

Bedford—6:oo a. m., *8:10 a.m, 10:30 @.m., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. m., 6:30 p.m., 7:10 p.m. 

Newburgh—6:oo a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. m., 2:35 p. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AERON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 745am 25pm 
Mariet en Sebeebeanstasee firisam  f225pm 
Valley Junction Express... 415 pm *10 25am 


Cleve. and Canton Express *7o5pm {820am 
*Daily. tDaily, except Sunday. 
Wm. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 


as tollows: 

Depart. Arrive. 
Wheeling Express................ 645am 655pm 
Uhrichsville Express............ 400pm g20am 


OscaR TOWNSEND Gen. Mang’r. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








BURGESS & FISH, 


Successors to BURGESS BROS.,} 


DESKS, CHAIRS, DOCUMENT FILES, 
1i LETTER FILES, OFFICE 
SPECIALTIES. 
Repairing and Cleaning a Specialty. 


213° Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FRANKLIN 


fi Se >> 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 





VAN DUZEN’S 


STEAMsETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 
For Elevating and Conveying Liquids. 
For Emptying Pits, Sinks, Cesspools, etc., 

and as a Fire Pump. 
10 Sizes. 87 to $75. Every Rump warranted. 
Write for Descriptive Pump Circular 


VAN DUZEN & TIFT, CINCINNATI, O. 





FOR THE BESTAN 


jowEST PRICE Hi IL 


GANG Lg PAB cre Conan 


D. S. ABBOTT, OLEAN. NY. 


Please mention this paper. 








Depart. | Arrive. 
For Pittsburgh, Balti- 8 coa m| ds 25am 
more, Washington, Phil- Iospm)] 1250pm 





adelphia and New York.) d11 1opm|) 635pm 
8 coam) I250pm 
Wheeling and ——s l1ospm/ 635pm 


Alliance Accom. ........... | 325pm/) 940am 
Ravenna Accom........ tenes 

d Daily. *Except Saturday. Other trains 
except Sunday. 








From Cleveland Union Station. 


MtVernon er? Pan Handle Route 


Cleveland & Pittsburgh R. R. 








For Cuyahoga Falls, )} Depart. | Arrive. 
Akron, Orrvil'e, Mill- | 
ersburg, Gambir, Mt. 
Vernon, Columbus Xe- 
n'a, Dayton, Cincinna- } 
ti Louisvi le. Indi: nan- | 
ois, St. Louis, and all 
points in the South and | 
Southwest. 

For Cuyahoga Falls 


| 
81ioamid7coam 
d800pm/ 540pm 








Akron, Orrvilte, Mill- | | 
ersburg, Zan sville,} ‘tospm) 1250pm 
Gambier, Mt. Vernon | 
and ( olumbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 81oam; §540pm 
go,an” all pointsin the 325pm|) 935am 
West and Northwest. | 

d Daily. Othe~trains except Sunday. 

Fullman Palace Sleeping Cars da ly between 
Cleveland, Celumbus and Cincinnati. City 
ticket office, Weddell Housec rner. 











—THE-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River, 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 mizs sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

22 wmiLes sHorter and Quicker DD 
BY THREE HOURS, BETWBEN 
Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


AY & He 
RR BECKMAN” IS 
-204°SUPERIOR-ST: cy. 


LEVELANY” 











THE BEECHER FURNACE (0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





Heating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Eim St., 
CLEVELAND; OHIO. 


&@-Send for catalogue and discounts. 











apepe AF 














PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLarxk, 
Gen’! Supt., G.P.&T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 




















Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprnson, Receiver, Jno. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt 


THE MOSHER 
Lifting Jack, 


Ranging in capac- 
ity fiom 


6 to 20 Tons. 


F, M. DE WEESE, 


Manufacturer, 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
7 and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington an¢ 
— more & the South 
east. 


New Central Depot So. Water St. and Viaduct 








Depart. 
No. 62, Accommodation...............s0000 t 605am 
No. 72, New York Express..............0++. 8icam 


No. 72, Fast Pittsburgh Express....... *8icam 
No. 64, Fast Pittsburgh Express.........% 300pm 
No. 66, Mantua Accommo.................. *420pm 
No. 68, New York Vestibule Limited.* [> pm 
No. 70, Pittsburgh Local Express......*11 25 a m’ 
No. 74, Pittsburgh & Youngst’n Ex...t11 00 pm 
ve. 










No. 65, Fast New York een *I0 15am 
No. 61,N. Y. & Pittsburgh Express...* 715a m 
No. 71, Leavittsburg Local................. tf 210pm 
No. 67, Pittsburgh Express *1245pm 
No. 63, New York Express *650pm 
No. 63, Pittsburgh Express......... *650pm 
No. 69, Pittsburgh Local Express......{ 9 1opm 
No. 73, Mantua Accommo............ “72pm 


No, 75, Pitt- burgh & Youngst’n Ex...¢ 255am 
*Daily. tDaily, except Sunday. 


Baggage checked through toall points East. 


Through tickets and information rding 
the route can be obtained at office, 141 Su o1 
street, and at Depot N. Y., P.& O. Railroad 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt. 141 
Superior st.. Weddell House, Cleveland, od. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marletta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLA, 
Traffic Manager. 





Jas. M. Hatt, 
Gen’! Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. &. A. 











W. K, RICHARDS, 
P.& 


Pres. and Gen. Mgr. T.A. 






CHILICOTHE, Ohie. 
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SELLING “eo IN THE UNITED STATES, 


CONDENSING 4 
16 Sizes, 510500. P. Not yet equaled by any form of Engine for Brrrsaunan, phe —— 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 13 Sizes in Stock. 


5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN 
Well Built: A SLIDE VALVE. 


2 pe Seah TERE Ie 














e with Int ble Part: 
for Illustrated Etalogues. 9 


CA 1 Fe 
PHILADELPHIA, 608 Chestnut St.. M. R. ' 
sT. LOUIS, 
Sit NORTH FOURTH ST., 
WESTINCHOUSE, CHURCH, KERR & CO. 
SALT LAKE CITY, 2508. Main St. | Utah & Montana 





ucklé, Jr. & Co, 


BUTTE, MONT. E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Co. 


eects [eWestinghouseMachine Lo posers acerca 
PITTSBURGH, PA.U.S.A. 


nating. ae, & ed. 
. E. James & Co, 


CHATTANOOGA, TENN. 





THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





WILLIAM TOD & CO., Youngstown, 0.| I CLEVELAND: + omen 


= _ = 


Hydraulic Cranes and Accumulators. 
Sa” Heavy special machinery generally. Send for illustrated catalogue. 








STEAM ENGINES, So'phiantterga eater 
3 to 26°Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, . SPRINGFIELD, O. 








HEADQUARTERS 


—FOR—— 


WOOD SPLIT PULLEYS, 


A large stock of the 


MEilburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 
















i oe ay «DERRICK POWERS, 
: DERRICK FEET, 
STEAM PUMPS, 


Ani : Hoisting 
Engines, 





General Machine and Foundry Work. 


0 WorRKS: 
fr _HARMAR, O. 










MARIETTA, O. 


I BOILERS, 


EE tENN 



















OVER 3400 INUSE. 


Manufacturers of PORTABLE#STATIONARY 


> ENGINESBOILERS 


SEND FOR CATALOGUE. 
fee 4=NEW YORK and NEW ENGLAND OFFICE: 
——— C.R, VINCENT & CO., [5 Cortlandt St., N. Y. 





Cc PUMPS OF EVERY 
r . DESCRIPTION. 


“EIN GINNATI, C 





Otto Gas Engine Works, 


SCHLEICHER, rng & CO. — 


Horizontal OTTO Gas En 
Vertical O TO Gas Engines 








“Sy Matoniie Bice R-WeRKS 


SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 
SES Riast Furnaces 


oll LER: pire ROSEN Tie MLL Win. 


‘WMB. syeymmeyene XC .YOUNGS TOWN, O. 
LEADER STEEL BARROW, NO. 6. 











a@-W rite for Catalogue of all styles of Steel and Wood Barrows, Hand Cartsand Ware 


house Trucks. LANSING WHEELBARROW Co. 


LANSING, MICH. 





E.H.JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS «> CONTRACTORS. 


VAN DUZzEIN 
CAS . & CASOUME ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 












Steam Plants complete, including 





Pumps, Heaters, Engines, Boilers, etc. GASOLINE. 

W. W. BRISBEN’ oPatent sapory Weel RELIABLE AND 

D Mall Handle te 

Hard Cut- meme ECONOMICAL. 

ters, Brass Fully Warranted 
Beari ngs. VAN DUZEN 


Warranted 


; Co. 
Price $3.00. CLEVELAND, OHIO O 6&. 4. tes & Gapetine Sagine Co 


34 E. 2d St., Cincinnati, O. 
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Udo). E- ee—e  e coke) ai ci 


cORRUGATICRIMPED (SIDING: iG ETC" 


CINCINNAT| 
»=OHIO= 


W,G,HYNDMAN & G 





CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F'G CO., Cleveland, 0. 


New York Office, H. C. Mechling, 8: and 83 Fulton street. 
Kansas City Office. A S. Chamberlin, 710 Wyandotte streeet. 
Chicago Office, J. W. Ross, 123 Dearborn street. 

St. Paul Office, Charles Nelson Supply Co., 418 Wacouta street. 


SYKES’ 
IMPROVED 


Best Roof in 
the World. 





All my Iron 
and Steel is re- 
rolled and box 
annealed, well 

ainted on 


OILVONYWOD 


SYKES IRON ROOFING CO., NILES, OHIO. 
Send for Circular and Price List, and mention this paper. 

















a “O)NGE))G S K)\YQ“OR) HS \¥Nee IMF —— To 
s tr 2 REDUCING VALVES 

P E 
¢ at (It PUMP EECULATORS. 
Oi. PUMPS, VALVES, 
VERO On OA EISTANDARD REGULATOR Com pUFFALOALY JETS 


Et. 














g 
ch 


HRmnown to the Arts. 


: $\ ; POWDER, FUSE, CAPS, 


aa 
mae Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 


3 —F: 
EHROUI:ES, 
THE GREAT STUMP 4ND ROCK 


ANNIHILATOR. 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Vrospect Street, Cleveland, Ohi. 


4. WW. WELLARD. Manager... 


SUBSCRIBE FOR 


THE IRON TRADE REVIEW 











SEND FOR CIRCULAR OF THE 


“EAST. A Fs E”’ 


Metallic Shingles and Siding! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


fmopeaoe25 
\\ j at NW } 
ee 
mancracrorep By W. J, BURTON & CO., 


SUCCES“ORS TO 
THEDETROIT METALLIC SHINGLE Co,. cor. State and Park Place, Detroit, Mich. 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





‘The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 
THE KANNEBERG PATENT sl Beer 
eres OO ke oe oe 


LATEST IMPROVED TERRE ER Fes 
FOLDED LOCK SEAM i oT Siding, Beaded Iron Siding and 
| “Se maCeiling, Water Proof Building 


StrictlyGenuine Steel Roofing I). 9 Teens wee ae peas 


WRITE FOR CATALOGUE, PRICE LIST AND SAMPLES 


CORRUCATED IROK- 


Veg, (Four Sizes of Corrugations.) 
eae Crimped Edge Iron Roofing and 





GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 
fron Rceufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 


> 


RR.Y 
as ~) GATED 


fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circulers and price list Yo. a 


CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 





Plain, Rolled, Crimped 
Rage, Corrugat and Bead- 
oe Restag, iding and Ceil- 
ng 
PURE STEEL A SPECIALTY. 


a@ Send for Descriptive 
Catalogue. 


PATENT STAN DIN 


~ Th “hy 


CROWLS 


EAM 


ROOFIN 
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THE KIDDER stioe oo, HANGE 






SK SECTION 
NSS 
SSS TRACK 


NO: IRON RAIL. 


deanet be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 

















Ask your jobber for them, and if he) cannot ‘sup- 
ply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 





































STIL. VW ES L.L.’sS 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 










OLmD 
1874. 





sm ro cunt. Cop, Lake & Kirtland Sts,, Cleveland, 0, ware ror oso 


CLEVELAND TWIST DRILL CO., 









A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheape-t in the market. Sent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 
17 Brush St., Detroit, Mich. 
Established 1852. 


oc’ 











The Kilby Manufacturing Co, 


CLEVELAND, 0. 


Recent extensive additions to 

our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 
— Weare now prepared and have 
facilities for doing Foundry and 
- Machinist work of every descrip- 
- tion. Shall be glad to furnish 
| estimates on application for En- 
gines, Boilers and other heavy 
machinery 





Cc. H. PRITCHARD. 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 





CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 
Gray Planers 


24’, 26’, 32”, 36”, 42” and 56”. 
Any length of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. 
REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 











‘TOLEDO 


WIRE & IRON WORKS, 


Manufacturers ot 


AND RASPS. Brass and Wire Railings, 
We solicit the commercial . 
trade only. Wire and Iron Fencing, 


Roof Cresting, 
Wire and Iron Window Guards, 


Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 


The Hart or Detroit 


Emery-Corundum 


}\ WHEELS AND MACHINERY, 


WRITE TO 


J. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 


133 & 136 N. Water St., 


COLUMBUDUS, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 


market. Send for price 
Wet 











C LI PS E, sledge. 


LECT ROTYPE 





Beek NC RAVING co. 











or Box 84 COLUMBUE, O. 


THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRIGHT smootH SURFACE AND EVEN GAUGE ALso. ANNEALED. 


COILED IN _ UNEXCELLED 
100 To 300 Feet FOR 
LENGTHS 


we DRAWING PURPOSES 


STRAIGHTENED 
AND 


CuT in SHORT 
PIECES. 


Keys, 
Parts OF SEWING 
MACHINES, &C. 


SHEARED TO WHERE A 


Exact WIDTH AS Goopo SURFACE 


NARROW AS FOR 
ONE QUARTER ; — : PLATING, &c. 
INCH, A DRAWN STEEL. SHELL. IS DESIRED. 





GRDERS FILLED PROMPTLY. LARCE STOCK ON HAND 
OF PARTLY PREPARED C. R. STEEL. 


BRIDCEPORT, CONNECTICUT, U. S. A. Puease mention THis paren. 





Shapers, Engine Lathes and Drills. 














17 a, 26”, 3, Sha 

“ 19", ax" > a> “8” Engine Lathes. 
20”, 24” U sright Drills. 

25", 28” 32” 40” B. G. P. F. Drills. 


The Lodge & Davis Machine Tool Co., 


CINCINNATI, O 
8@Send for Prices. 
NEW YORK: 64 Cortlandt st. 


STANDARD DRILL. 





It will pay you.-@a 


BOSTON: 23 & 26 Purchase st. CHICAGO: 68 & 70 So. Canal st. 





"USE THE 'BEST. “Se 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. The uire no watching, as they 
RESTART AUTOMATICALLY if feed Is broken. They lift 18 to 
20 feet, and hot OS don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 
Cc. H. PRESLEY & CO., Agents, Cleveland, O. 
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